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MEN ONLY? 


HE idea that engineering is a profession 
Lo suitable for men persists. It persists 
because it is almost, but not quite, true, and 
it is almost true for two reasons, one of 
which has nothing to do with engineering. 
The first is the obvious one that women do 
not seem to have been equipped by nature 
to deal with machinery, heavy structures and 
other engineering plant; nor does it seem 
reasonable, in the case of professional 
engineers, for positions of authority over 
men on the shop floor to be held by women. 
The second reason is one that is common to 
all the professions—that women are having 
a struggle to be accepted equally with men. 
Time alone can alter the popular view of 
woman’s place in industry and the pro- 
fessions (there was a time when the idea of 
employing women as tracers in drawing 
offices was hotly opposed by many engineers). 
But as regards engineering specifically, the 
old broad generalisations are now less true 
than ever they were. The opportunities for 
girls leaving school and university are still 
far from numerous; but they are there for the 
ambitious girl who is not put off by well- 
meaning parents or teachers. 

For the girl and her advisers it is important 
to realise that engineering is an industry 
and profession of extraordinary diversity. 
It is in fact many industries, producing not 
only iron and steel but also motor-cars, 
aircraft and less obvious products such as 
artificial fibres (nylon, rayon, etc.), instru- 
ments, radio and television equipment. It 
is playing an increasingly important part, too, 
in industries like textiles and furniture, which 
offer scope for creative and aesthetic talents. 
In short, where there’s industry there’s 
engineering. As a profession—and at a 
lower level as a trade—engineering employs 
every kind of human ability from a capacity 
for original intellectual work of a high order 
to the manual skill of a toolmaker, and from 
routine brain work to unskilled labouring. 
At many points in these scales girls can find 
congenial occupations, and those who have 
the ability and ambition can occasionally 
travel farther than most men. The employ- 
ment of women in factories is now long 
established. The aspect of more immediate 
importance is the scope for girls in pro- 
fessional work, or near-professional work. 
It is a subject to which the Women’s Engi- 
neering Society recently devoted a special 
conference. 

The growth of the managerial class in the 
last few decades is common knowledge. Less 
obvious has been the growth of the profes- 
sional class (the two overlap to a considerable 
extent because many managers have pro- 
fessional qualifications). Yet it is largely 
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professional engineers who have made Dr. 
Willis Jackson’s favourite definition of engi- 
neering a reality—‘‘ the economic exploita- 
tion of scientific discovery.”” In general, the 
industries which are most progressive in the 
exploitation of scientific discovery also 
present most opportunities to girls with 
reasonably high academic qualifications. 
This is particularly true of aircraft, instru- 
ments, electronics, chemical engineering (a 
much wider term than is generally supposed 
because it includes, for example, artificial 
fibres, detergents, cleaning products, etc.), 
and Government and industrial research 
establishments. 

Civil engineering and other forms of heavy 
engineering are not normally suitable for 
women—though one has achieved full mem- 
bership of the Institution of Civil Engineers 
and is a partner in a firm of consulting 
engineers. Much the more promising oppor- 
tunities are to be found where a girl can use 
her knowledge of mathematics, physics and 
chemistry without having to work in an 
environment which she might find distaste- 
ful. Laboratories and offices for research 
and development are particularly suitable. 
For work of this kind it is usually advisable 
to reach at least “A” level of general 
education, though some speakers at the con- 
ference urged that girls should not be 
encouraged to spend years on their scientific 
training in view of the fact that many soon 
leave to get married and have a family. It 
can easily cost £2,000 to give a girl her 
specialist education after leaving school. 

It is this economic fact which prejudices 
men against the employment of women in 
professional work, not so much the fact that 
men think that they alone can be engineers. 
There are the exceptional women who give 
more valuable service than many men, and 
for just as many years. But they are unusual. 
Most women leave sometime in their twenties 
or early thirties. In America quite a number 
are coming back into industry after they have 
started their families (as an American has 
expressed it—*‘ after they have passed through 
the ten-year tunnel of love”). Apart from 
America, however, Britain erects fewer 
barriers than most countries to girls who 
wish to enter the profession. There is no 
active national policy to encourage more 
girls to enter—because it would be un- 
economic—but a number of firms and 
establishments go a long way to help them. 
To the girl and her parents perhaps the best 
advice is: make the fullest possible inquiries 
before deciding how to obtain the desired 
education and training; don’t imagine a 
woman can choose any kind of engineering 
employment; don’t try to compete with men, 
not because you might embarrass them if you 
beat them at their game, but because there 
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are various kinds of work available which will 
appeal to feminine natures; and resist man’s 
assumption that, because you are a woman, 
you can cope with routine work that a man 
would leave to others less highly educated. 
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Plain Words 


In explaining a major decision to the public, 
particularly when it is as complex as the 
plan to reorganise the Services, some simpli- 
fication is necessary. Thus reductions in 
Service strength may be represented as a 
means of cutting Government expenditure, 
as an expedient to increase the supply of 
manpower to industry, or perhaps more 
accurately as a natural step in the evolution 
of an efficient fighting force consistent with 
modern conditions. All these motives may 
have played some part in the decision, but 
to point to any one is to give an incorrect 
emphasis, even to mislead. Another such 
simplification is contained in the official 
statement that cuts in the Royal Electrical 
and Mechanical Engineers are “in accord- 
ance with the overall policy for reducing the 
tail in relation to the teeth.” From this it 
might be gathered that the future British 
Army will comprise largely infantry and 
armoured toops trained only in the traditional 
military accomplishments, and will offer little 
opportunity for the technically and scientific- 
ally minded recruit. That supposition would 
be entirely wrong. 

The misunderstanding arises from the 
difficulty of distinguishing the “teeth ”"— 
the combatant arm—from the “ tail ”—the 
supporting services—in a modern army. 
Warfare becomes ever more scientific, and 
whether or not this fact is fully appreciated 
its influence must increasingly be felt. 
Although civilians may assume more and 
more of the rear-echelon duties once per- 
formed by enlisted personnel, the fighting 
soldier—and his commander—will require a 
growing familiarity with the mechanical and 
scientific impedimenta of modern warfare. 
Indeed, at Shrivenham the Army has its own 
college of science, as well equipped as any 
university scientific department, and pro- 
viding courses leading to external university 
degrees. Not only does it offer the young 
officer a scientific education, but it also 
acquaints his older colleagues with the 
subtleties of to-morrow’s military equipment, 
so that eventually few officers, infantry or 
otherwise, will be without a scientific back- 
ground. It follows that the technical hinter- 
land or tail behind the rifleman or tank com- 
mander must inevitably grow, whatever 
attempts are made to curb it. 

Although in time of war a raw recruit can 
be drilled into an efficient fighting man, 
capable of handling the latest weapons, in a 
few months, the man who must service these 
weapons requires a far longer training. For 
this reason a peacetime Army must include a 
high proportion of technical personnel. 
There can be no doubt that the Army of to- 
morrow will offer the scientist and engineer 
great opportunities; by that time, perhaps, 
the tail will be wagging the dog. 
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STEEL: NATIONAL PLAN FOR 
FUTURE SUPPLIES 


The second periodic review by the Iron and Steel 
Board, published last week as a special report 
to the Minister of Power, brings to the front all 
the problems which have surrounded forecasting 
the demand for steel over the last few years. 
Below we feature some of these problems and 
illustrate the arguments by reference to the recent 
developments of one firm, Colvilles Limited, who 
are at present in the process of commissioning 
their new iron and steelworks at Ravenscraig. 


J—Supply and Demand 


To a greater or lesser extent, iron and steel in one 
form or another are used by every industry in 
this country, and, broadly speaking, only the 
size of a particular works governs the nature and 
quantity of its demands upon the producers of 
ferrous products. This implies, of course, that 
practically every one of our readers is vitally 
interested in the efforts of the iron and steel 
industry to meet the needs of his industry not 
only at the present time but for several years 
ahead and, in effect, the iron and steel makers 
are faced with the task of assessing the probable 
requirements of hundreds of firms in many 
widely-varying fields of activity. It is well 
known that during the past few years several 
types of steel and, in particular, plates, sheets 
and certain heavy and light sections and bars 
have been in short supply, a situation relieved 
to some extent by imports of these products, but 
it is also generally conceded that developments 
in the iron and steel industry, which are reflected 
in steadily mounting outputs, should go a long 
way towards meeting the increasing demands. 

The keeping under review of the industry's 
productive capacity is one of the main duties 
of the Iron and Steel Board under the provisions 
of the Iron and Steel Act of 1953, and the Board 
also exercise a general supervision over the 
industry with a view to promoting the efficient, 
economic and adequate supply of iron and steel 
products under competitive conditions. Periodi- 
cal surveys are made and the latest of these, 
which was laid before Parliament on July 25 in 
the form of a special report entitled “* Develop- 
ment in the Iron and Steel Industry,”’ shows that 
the Board have made their estimate of steel 
requirements, on the basis that industrial produc- 
tion will increase more rapidly in the next five 
years than in the past five years (3-75 per cent. 
per annum, compared with 3-2 per cent. during 
1951-1956). This gives a requirement of steel 
for home consumption of about 24 million ingot 
tons by 1962. The export demand has been 
assessed at 5 million ingot tons, making a total 
of 29 million ingot tons. 

It is almost inevitable that, in planning for 
the future on the large scale involved, differences 
of opinion should arise at times, between the 
industry and the Steel Board. 

The latter consider that the industry should aim 
at an annual productive capacity of 29 million 
ingot tons by 1962. This is | million tons higher 
than the industry’s estimate. Last year the annual 
output was below 21 million tons, so the argu- 
ment is about a difference of 5 per cent. of 
capacity over a five-year period—but a difference 
of, say, 12 per cent. in the estimates. Making 
full allowance for the swings in demand which 
a capital goods industry must experience and 
for the very big expansion which both estimates 
allow for, the difference is large enough to 
suggest that the time has come for an improve- 
ment in forecasting methods. 

Taking the five-year period in isolation, the 
argument is over a difference of | million tons, 
which is the equivalent of the new strip mill 
still under consideration. One of the elements 
making for caution is of course that the industry 
has to think in terms of these huge tonnages, 
for new works have got to operate on a scale of 


1 million to 2 million tons to be economic 
and new marginal capacity at existing works has 
to be thought of in terms of 500,000 tons at a 
time. Nevertheless, the next five years which 
will see expenditure at the rate of about £120 
million a year should be taken as an opportunity 
for seeing steel plans conceived not only with 
boldness but also with increasing exactitude. 
Moreover, the industry and the Board both 
acknowledge that, at some stage, it will be 
necessary to construct the new continuous hot 
strip rolling mill, together with the comple- 
mentary iron and steel plant and cold-rolling 
equipment, for the production of sheet and tin- 
plate. It is no secret that this project has been 
discussed for some time past, but in the special 
report, attention is drawn to the fact that there 
is a divergence of view as to when this develop- 
ment should be put in hand. The industry 
considers that the Board have over-estimated 
the demand in 1962 and perhaps under-estimated 
the supply from existing strip mills. Hence the 
industry considers that a remunerative load on a 
new mill would not be forthcoming until some 
years after 1962. On the other hand, the 
Board consider that the additional capacity 
should be included in the current development 
programme. They reiterate that the decision 
to build a new strip mill cannot long be delayed 
without some risk of a shortage of supplies, 
especially when it is considered that the plant 
would take some five years to build and therefore 
would not be in full production until after 1962. 
That is the position as it now stands but it is 
quite obvious that while the financial responsi- 
bility for development lies with the individual 
producers—in other words, the steel firm 
concerned, with perhaps memories of fluctuating 
markets and slumps, would have to “ foot the 
bill,” a firm decision will have to be taken, 
and that fairly soon. We are glad to learn, 
therefore, that the “problem is still under 
discussion with the interests concerned.” 


2—One Firm’s Experience 


The way in which one particular steelmaking 
company fits into the general plan can be usefully 
considered in terms of Colvilles. This company 
has been making steel in the Motherwell area 
since 1880, much of it by the cold-metal practice, 
using a high proportion of scrap metal. This 
applied to the Colville group throughout the 
Lanarkshire area until the Clyde Iron Works was 
acquired in 1931 and developed with the Clyde- 
bridge Steel Works, prior to the second world 
war, to form an integrated plant, making pig 
iron from the ores, re-melting and adding scrap 
to make steel. 

For this work large tonnages of scrap were 
required and much of it was imported from 
America and elsewhere. However, the expan- 
sion of the steel industry throughout the world in 
general and the United States in particular, 
together with changes in American metallurgical 
practice, have greatly reduced the amount of scrap 
available to this country. Thus, in the light of 
the world scrap position, the development of 
new plant was necessary, creating new iron and 
using a higher proportion of it in the manufac- 
ture of steel. Colvilles have done this by the 
erection of a new works at Ravenscraig, described 
in some detail later in this article and illustrated 
on these pages. 

Briefly, the Ravenscraig plant comprises rail 
sidings and raw-materials handling plant, coke- 
ovens, a blast furnace and a steelmaking plant 
with a gross output of 400,000 tons per annum. 
The company received the sanction of the 
Iron and Steel Board to proceed with the project 
in July, 1954. Built on a new site, on which 
extensive excavation and cross filling were 
required, the plant has been completed on 
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schedule, just three years later 
at a gross cost of £25 million. 
The coke ovens were lit in early 
June, the blast furnace is due 
to be lit as we go to press and 
the melting shop will go into 
production in mid-August; 





full-output will be built up by 
the end of September. 

The timing of the project 
was grealy dependent on a 
sufficient supply of coking 
coal becoming available: half 
a million tons each year for 
the plant now finished. The 
ironstone used is almost wholly 
imported, from Sweden, North 
and South America, Spain and 
elsewhere. To some consider- 
able extent the new plant will 
only replace older works and 
the net increase in steel output 
by the group’ will be 
200,000 tons, about half the 
output from Ravenscraig. The 
site and the initial planning 
allows for two more blast 
furnaces and one of these will 
be begun immediately, to be 
ready in 1960 when the local 
Area Coal Board reckons the 
next half million tons of coking 
coal will be free each year. 


Colvilles’ plans for develop- 
ment in the next four years, 
at a cost of £32 million, were 
noted in some detail in Weekly 
Survey last week (page 104). 
Though, like the industry 
generally, the group exports 
some of their output, the 
greater part is used locally. Shipbuilding on the 
Clyde, as elsewhere, is thriving. John Browns, 
in conjunction with the Hawker group, have 
stated their interest in nuclear ships; so have 
Babcock and Wilcox, who also have a good foot- 
ing in atomic power stations, where both con- 
ventional structural sections and special steels 
are in demand. The Caterpillar Tractor Com- 
pany, with American money, have established 
their new works close by and are expected to 
take much of the special steel and alloy steel 
castings which the group produces. Altogether, 
West of Scotland steel production is likely to 
increase by 20 per cent. in the next four years— 


i aS 
: + 


The Ravenscraig iron and steel works of Colvilles will have an 
output of 400,000 tons of steel’a year. 
have been built on a “ green grass ” site in under three years. 


The works, near Glasgow, 


and industry there looks like being able to absorb 
the lot. 


3—Into the Future 


One of the main points in the Iron and Steel 
Board’s special report on the development of the 
industry is that there ought to be sufficient 
capacity in this country to manufacture 29 million 
ingot tons of steel by 1962. They add that the 
development proposals already approved would 
bring the capacity to approximately 28 million 
ingot tons by that year, and that, in addition, 
there are other proposals now under discussion 





Much of the United Kingdom steelmaking industry uses a low-quality ore (20 per cent. iron content) 

mined in the Lincolnshire-Northamptonshire area, and the industry as a whole will continue to 

develop this source. Some plants, including Ravenscraig, use imported ores and Colvilles have 
installed a new quay on Clydeside to handle ore exclusively. 
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which, in their net effect, would raise the 
capacity by about a further million tons. This, 
however, depends to some extent on final deci- 
sions concerning proposals put farward by 
Richard Thomas and Baldwins Limited. These 
proposals include extensions to the firm’s existing 
works at Ebbw Vale, Monmouthshire, and 
Redbourn, Lincolnshire, and a new iron and 
steel works at Newport, Monmouthshire, for the 
production of semi-finished steel. 

On the basis of the developments already 
approved, it is estimated that 19 million tons of 
pig iron will be produced in 1962. If, as is 
hoped however, the production of iron is further 
increased to about 20 million tons, the total 
iron-ore requirement would be in the region of 
22 million tons of home ore and 23 million tons 
of imported ore, including some not used in 
ironmaking but consumed directly in the open- 
hearth steel furnaces in the oreing operation. 
The Board have continued to press for the 
maximum use of home ore consistent with 
adequate reserves and home-ore production will 
be raised from 164 million tons in 1956 to 22 mil- 
lion tons a year in 1962. The Board believe that 
still further expansions should come, mainly in 
Oxfordshire, in the northern regions of North- 
amptonshire and in Lincolnshire. The proved 
and probable reserves of iron ore in these districts 
are estimated to give a life of at least 100 years 
even after taking into account the expansions in 
pig-iron production so far approved. 

In 1956, coke ovens owned by the iron and 
steel industry carbonised 16-3 million tons of 
coal and produced 10-6 million tons of coke. In 
addition, the industry purchased 3-6 million tons 
of coke from the National Coal Board and other 
suppliers for use in blast furnaces. It is esti- 
mated that the coke ovens of the iron and steel 
industry will require between 24 and 25 million 
tons of coking coal in 1962 and it is gratifying to 
read that “* no insuperable difficulty ” is foreseen 
by the Board or by the National Coal Board in 
meeting these requirements. 

Many finished steel products are made from 
start to finish in the works of one firm or group 
of firms but an exception to this is a proportion 
of the finished products made from billets by 
re-rollers and forgemasters, who, not being 
steelmakers, have to purchase the necessary 
semi-finished steel. Billet production is to 
increase aS a result of developments already 
approved by the Board, but there is a need for 
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further modern capacity if the requirements of 
the re-rollers are to be met fully without having 
recourse to imports, as has been the case hitherto. 
It is of interest to read, therefore, that proposals 
concerning additional capacity for semi-finished 
steel are at present under consideration by the 
Board. 

It is anticipated that, in most cases, supplies 
of finished wrought and cast steel products 
should be adequate to meet the estimated 
demand although the Board add the warning 
note that there will rarely be much margin. In 
addition to the difficulties foreseen by the Board 
in connection with supplies of sheet and tin- 
plate and their submission that a new continuous 
hot strip rolling mill should be included in the 
current development programme, there remains 
the problem of supplies of steel plate and heavy 
sections. It is pointed out that developments 
already approved by the Board will increase the 
plate-making capacity by nearly 60 per cent. 
above the output for 1956 and should be adequate 
to meet the estimated demand in 1962—f all the 
developments are completed as at present 
planned. It is added that although production 
will increase each year, some difficulty is likely 
to remain until about 1961 when the major 
projects now under construction, or about to be 
put in hand, should come into operation. Sup- 
plics of heavy sections should improve substanti- 
ally from the end of the present year. 

The expansion and modernisation of the 
industry, as briefly outlined above, is likely to 
involve an expenditure of not less than £600 
million in the next five years, or an average of 
roughly £120 million a year. The comparable 
expenditure in 1956 was £75 million. The 
greater part of the funds required will come from 
internal savings within the industry—obtained 
from increased prices, detailed below—and the 
remainder, it is pointed out, will have to be 
raised from external sources. 


4—Steel Prices Up 


As from July 29, steel prices have gone up by an 
average of 74 per cent. This increase is based on 
two considerations. First, there is the need in 
the industry’s view to absorb recent advances 
in coal and transport charges. As soon as the 
recent advances by the National Coal Board 
and the British Transport Commission were 
announced it followed that some increase in 
steel prices was inevitable and that only a small 
part of the increase would probably be absorbed 
by higher efficiency in the iron and steel industry. 
The second consideration is the decision to 
accelerate depreciation of existing plant. In 
other words this price increase is intended to 
allow the industry to build up financial reserves. 
Sir Archibald Forbes, chairman of the Iron and 
Steel Board, said last week that he thought the 
industry might be able to finance about two- 
thirds of the £600 million programme up to 
1962 from its internal resources. Thus the 
transformation is just about complete from a 
policy of cheap to dear steel. The engineering 
industry is bound to have reservations about 
such a policy for its main raw material even 
though the principle is correct that the user and 
not the taxpayer should pay the bill for steel 
making. The engineering industry, however, 
would prefer to know rather more about cost 
calculations by which the price and profit 
margins are now fixed by the Steel Board. It 
is bound to take the view that the Iron and 
Steel Board have powers to change steel prices 
administratively and must, such is human 
nature, take a sympathetic view on the case 
submitted for higher prices from the industry 
over which they preside. 

Some of the price increases which have come 
into operation are given in the adjacent table. 


5—Technical Advances 


The iron and steel industry in this country has 
never been static or content to rest on its laurels 
and improvements in processes and technique 
are continually being introduced. We agree 


wholeheartedly with the Board in their statement 
in the special report that the performance of 
certain iron-making plants in this country in 
making economically large quantities of iron 
from raw ores containing under 30 per cent. 
and sometimes even under 20 per cent. of iron 
is unsurpassed anywhere in the world. 

The modern trend in pig-iron manufacture 
is towards large blast-furnaces, having hearth 
diameters in the 25 to 28 ft. range, and many 
furnaces now in use are much larger than the 
largest thought practicable in pre-war days. 
Although these large furnaces are more economi- 
cal in labour and materials, as the Board point 
out, they bring their own difficulties. They 
need stronger coke to support the greater weight 
of burden, and their use entails some risk since 
the whole iron supply of a works is dependent 
on a few large units. The increase in the 
quantity of sinter consumed and the extension of 
the practice of bedding, crushing and screening 
of ores, whether sintered or not, has contributed 
to coke economy and it is estimated that, by 
1962, the average coke consumption over the 
whole of this country will have fallen to between 
18 and 184 cwt. of coke per ton of iron. It is 
further estimated that the average furnace 
burden will have decreased to about 474 cwt. 
per ton of iron and the average furnace size will 
have increased to give an average furnace 
production of 182,000 tons of pig iron a year, 
if account is taken only 
of blast furnaces in 
operation. 

A good deal of atten- 
tion has been given, of 
late years, to the effect 
of operating blast fur- 
naces under increased 
pressure and extensive 
trials have been carried 
out in this country with 


considerable success. 
Although its benefits 
appear to have been most 


promising in works in 
which the capacity for 
ore preparation and 
sintering is inadequate, 
many furnace operators 
think that it would be 
wrong to regard pressure 
operation as an alterna- 
tive to sintering. It is 
considered that the best 
operation will be attained 
by the application of 
both pressure operation 
and high proportions of 
sinter. 

Approximately 87 per 


At Ravenscraig, a 25 
incoming trough to stock at a rate of up to 800 tons an hour. The 
limestone and coke will be discharged by wagon tipplers and taken by 
belt conveyor to stock, the coke first passing through blending and 
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duced in the United Kingdom in 1956 was made 
by the open-hearth process. Some 6} per cent. 
was manufactured in Bessemer converters; 6 per 
cent. by the electric process and 4 per cent. 
by all other processes. The use of oxygen is 
bringing about a revival of the Bessemer and 
similar processes and the Board believe that 
between now and 1962 the new Bessemer melting 
shops to be erected at Margam and Consett will 
increase the proportion of Bessemer steel to 
10 or 11 per cent. of the total production. 

The tendency towards the use of larger units is 
found with all three main steel-making processes. 
The new Bessemer plants will use 40 to 50 ton 
converters compared with the 25 ton units now 
used. Most of the new open-hearth furnaces 
will exceed 150 tons capacity for cold-metal 
furnaces and 225 tons for hot-metal furnaces, 
and several of the new electric-arc furnaces 
will be of from 60 to 80 tons capacity, compared 
with the 35 tons which was the maximum size 
in this country until the first 60 ton furnace was 
installed in 1955. 

One of the most important innovations of 
recent years has been the introduction of con- 
tinuous steel casting as an alternative to some 
of the rolling processes. The Board quote 
statements made by Russian steelmakers to the 
effect that they plan to cast 15 million tons a 
year in this way by 1962. Work has been 
proceeding in many countries during the past 
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ton ore bridge will transfer the ore from the 


cent. of the steel pro- crushing plant. 
Product | Remarks Old price New price 
per ton per ton 
j 
£ 2. 4. . geht. 
Basic pig iron Delivered Staffs., Derbyshire, Notts., Lincs., Rutland, Northants and Leics.) 3 9% 20 3 O 
Hematite pig iron ..| N.E. local zone (iron produced in zone) 22 17 6 25 6 6 
Foundry and forge pig No. 3 iron, class 2, delivered Birmingham 1913 3 20 18 3 
iro 
Billets for re-rolling .| Soft basic, untested, delivered Northants and Scunthorpe area of Lincs.. 30 9 0 33 1 6 
Billets for forging | Soft basic, delivered Northants and a area of Lincs .. “rr fe 38 16 0 
Alloy steels .| Billets for re-rolling EN.10 : id sie ae O31 SS ewe D 
| Black bars, E.N.10 65 10 3 69 9 6 
| Bright bars, EN.i0 ss | 9218 0 98 4 3 
Stainless steels .| Austenitic billets—S-ton lots ‘ a “ is a) ae 8 6 237 0 0 
: | Austenitic sheets—20G—40in. wide —5-ton lots ie mm af ..| 39710 0 407 10 0 
Wire rods ws ..| Non-alloy soft basic ‘ re 37.7 0 41 9 6 
Heavy steel plates ..| N.E. Coast and Northern Joint Areas and Central Zone of Scotland eke oe eh 4212 0 
Heavy steel sections | its Ro ie 37 11 6 40 6 6 
Heavy steel rails F.O.T. makers’ works . fo Pe as ia * 3 0«0 40 15 0 
Rolled and re-rolled | Soft basic bars—untested—50 tons of a size .. ‘i mad we <. 36 15 6 40 8 0 
bars and sections } | 
Cold rolled strip | Hard bright in coils (both annealed) :— 
| 6in. wide by 17G—10 tons of a size 54 0 0 60 10 O 
; | 16in. wide by 20G—10 tons of a size 5510 0 60 10 0 
Hot rolled strip .| Soft basic—untested—100 tons of a size:— 
| 6in. wide by 10G = 39 6 43 7 6 
: | 16 in. wide by 10G : 40 ll 6 43 12 6 
Bright non-alloy steel | Mild steel to no ees or tests :— 
rs | a 49 1 0 a. 3 6 
| ats. “ys 65 16 0 
Uncoated steel sheets Strip mill coils—cold reduced 47 6 0 A i6 5 
and coils | Hand mill sheets $2 4 6 56 14 6 
Galvanised sheets ..| Corrugated—basis quality 60 11 0 65 11 0 
Cold reduced tinplate ..; Unassorted coke quality—bulk ‘packed : a ae! 3 8 14 


Hand mill tinplate | Unassorted coke quality 


Be per basis box | per basis box 
8 1h 312 54 


it per ‘haale box | per basis box 
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10 years on the development of continuous 
casting and there are one or two production 
plants in the United States and Canada which 
appear to be working successfully. There are 
at least three experimental plants in the United 
Kingdom, but although sufficient work has been 
done to indicate that the process can be tech- 
nically successful, the Board consider that 
progress has been disappointingly slow in 
applying it to quantity production. 


6—Ravenscraig Iron and Steel 
Works 


Colvilles’ new plant at Ravenscraig occupies an 
area of over one square mile in a district that 
was formerly the scene of extensive coal mines. 
These mines are now worked out and a survey 
revealed that there had been virtually no settle- 
ment over the past ten years. The site was, 
initially, very uneven but the excavation of 
4 million cub. yd. of boulder clay and its transfer 
and use elsewhere as fill has made it possible to 
construct the plant on three distinct terraces 
falling through the works. The coal and ore 
sidings are at the top level; on the middle terrace 
are the coke ovens, blast furnace and the power 
station; and at the bottom level is the melting 
shop. Railway connections and service roads 
link the three areas. 

The background to the construction of the 
works—it has been completed in less than three 
years at a cost of £25 million—has already been 
discussed and an aerial view and other photo- 
graphs are reproduced on these pages. The 
following constitutes a brief description of the 
principal equipment of the new works. 

The high-grade foreign ore on which the 
furnace is to operate is imported through the new 
terminal quay on the Clyde. From there it is 
brought by train in bottom-discharging rail 
wagons, each train carrying approximately 
1,000 tons. The ore will be discharged into the 
trough (without the train being uncoupled) and 
will be transferred from there into stock by a 
25 ton ore bridge. Transfer cars will carry it to 
the reclaims hopper and thence to the screen 
house for grading before it goes to the blast 
furnace bunkers. 

The limestone and coal will similarly be 
brought in by rail. Tipplers will be used to 
unload the wagons and both materials will be 
taken by conveyor to the appropriate bunkers. 

The coal is then taken to two batteries of 
35 coking ovens, designed to carbonise | ,600 tons 
of coal a day. The coke will be quenched with 
water which will be continually re-circulated, 
the losses from evaporation being made up from 
other water circuits and from fresh intake from 
the Clyde. It is expected that the ovens will 
yield about 620,000 cub. ft. of gas an hour and 
the by-products plant has been designed for the 
indirect method of ammonia recovery, as 
ammonium sulphate. There is also a benzole- 
recovery plant from which various derivatives 
will be obtained. The gas will be cleaned in 
three stages, finally emerging from the pre- 
cipitators with a dust content of only 0-005 grains 
per cub. ft. From here the gas will go to the 
consuming points: the power station, the hot- 
blast stoves feeding the furnace and the sinter 
plant. 

After providing for coke-oven underfiring and 
hot-blast stove heating, it is expected that half 
a million cub. ft. of coke-oven gas and 34 million 
cub. ft. of blast-furnace gas will be available 
hourly for utilisation. The bulk of the former 
will be used in the melting shop and nearly all 
the latter will be available for steam generation 
in the power station. 

The blast furnace itself has a hearth diameter 
of 25 ft. 9 in. and a normal rated output of 
1,000 tons a day; it will, however, operate on a 
high top pressure so that the output will be some- 
what in excess of the normal rating. An all- 
welded structure, the furnace is supported on 
nine columns. and has 18 tuyeres. The other 
principal dimensions are as follows: bosh dia- 
meter, 30 ft.; effective volume, 44,700 cub. ft.; 


and throat diameter, 21 ft. 3 in. From rail 
level to explosion-valve platform is 220 ft. 84 in. 
Approximately 6,000 gallons of water will be 
required every minute to circulate round the 
furnace and the stove valves. For heating the 
air prior to feeding it to the furnace, there are 
three hot-blast stoves which each burn 20,000 
cub. ft. of gas a minute. 

On the discharge side, the iron will be con- 
veyed from the furnace in mild steel and hematite 
iron runners to four spouts, all on one side of the 
furnace. The iron will be taken to the melting 
shop or pig-casting machines in 75 ton Kling-type 
ladles. Slag can be drawn off from both sides 
of the furnace into 400 cub. ft. ladles in which it 
will be transported to the pits where it will cool. 
After crushing it will be graded and dispatched 
by road or rail for sale. 

In the melting shop there are two 800 ton 
inactive mixers and a batch of 200 ton fixed open- 
hearth furnaces designed to give an initial annual 
output of 400,000 tons. The main shop is 
divided into four bays: a box-filling bay, where 
scrap will be taken into stock or put into charging 
boxes; a charge-holding bay; the furnace bay 





The Ravenscraig blast furnace has a_ hearth 

diameter of 25 ft. 9 in. and will have an output 

of over 1,000 tons of iron a day. In the fore- 
ground are the three hot-blast stoves. 


itself; and a casting bay. Both the non-metallic 
raw materials and the ore used in the open- 
hearth furnaces will be transferred into charging 
boxes prior to loading the mixers. Hot metal 
will be introduced at stage level in the furnace 
bay and taken to the mixers and from the mixers 
to the furaces in 75 ton ladles. Scrap-charging 
will be by two 10 ton machines. The furnaces, 
water cooled, will be fired by a combination of 
coke-oven gas and liquid fuel. The steel will be 
tapped into 200 ton ladles which witli be teemed 
into moulds on bogies ready for transfer to the 
mills. 

The plant in the power station includes four 
boilers (three working, one standby) producing 
steam at 425 Ib. per sq. in. and 820 deg. F. from 
feed water at 293 deg. F. The normal fuel will 
be blast-furnace gas having a gross calorific value 
of 98 B.Th.U. per cub. ft. There is, however, 
full provision for oil-fuel firing and arrangements 
are to be added so that solid fuel (a 50: 50 
mixture of Scotch bituminous slack and coke- 
breeze) can be used; the necessary conveyor, 
bunker, stoker and ash-disposal plant have been 
allowed for in the station design. 

Three 10 MW turbo-alternators have been 
installed initially, two to take steam from the 
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boilers and one to take steam from waste-heat 
boilers in the melting shop. The output from 
all machines is at 11 kV and the station will be 
run in parallel with the local 33 kV supply 
from which substantial power requirements in 
excess of the works generating capacity will be 
taken. Distribution around the site will be at 
11 kV, but eight sub-stations will transform the 
supply to 400 volts for secondary distribution 
to the plant. 

Two turbo-blowers, each rated at 90,000 cub. ft. 
per min., have been put in to deliver air to 
the blast furnace at 32 Ib. per sq. in. One biower 
will normally be working with the other standing 
by. The circulating water pump is driven by a 
back-pressure impulse turbine and the exhaust 
steam will be used in the by-products plant and 
for atomising the liquid fuel used in the melting- 
shop furnaces. The pump capacity is nearly 
25,000 gallons per min. against a head of 
60 ft. 

A short list of the principal contractors em- 
ployed in the words described above is appended: 


Sir William Arrol & Co. Ltd.; Ashmore, Benson, Pease & Co.: 
Alexander Findlay & Co. Ltd.; General Electric Co. Ltd.; 
Head Wrightson Machine Co. Ltd.; Holst & Co. Ltd.; Sir 
John Jackson Lid.; Melville Dundas & Whitson Ltd.; Mother- 
well Bridge & sp reayy J Co. Ltd.; Murdoch, Mackenzie Ltd.; 
Munro & Miller Ltd. ; Richard Sutcliffe Ltd.; Thos. W. Ward Ltd. ; 
Wellman Smith Owen Engineering Corpn. Ltd.; and Woodall- 
Duckham Construction Co. Ltd. 
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SIGNPOST FOR MANAGERS 


Invaluable progress has already been made in 
research in many directions but the fact is that, 
up till now, these successful results have olten 
had to wait five, ten, fifteen years, or more, to 
find a proper application. If Britain is to keep 
pace with the world and to strengthen her 
economic position, present-day research must 
be applied practically much more quickly than 
in the past. This dictum is no mere platitude: 
indeed, its importance was emphasised at the 
recent conference on the direction of research, 
organised by the National Physical Laboratory 
and reported in ENGINEERING, November 16, 
1956, page 617; November 30, page 681; and 
December 14, page 749. 

In order to focus further attention on this 
and other aspects of the research field, the 
British Institute of Management has decided to 
hold a national conference—the twelfth under 
its auspices—for the promulgation of the results 
of research into methods of management. The 
meeting will be held at Bournemouth, from 
November 6 to 8 next, when the theme “ Research: 
A Signpost to Better Management” will be 
discussed. Provision is being made to receive 
up to a thousand delegates and, as a new venture, 
a part of the programme will be given over to 
questions of management likely to interest the 
wives of delegates and women in general. In 
other respects precedent will be followed, in 
that a wide range of subjects will be considered, 
under the broad headings of production, market- 
ing, finance, human relations, economics and 
office management. 

This conference, incidentally, will be the first 
national meeting to be held by the new organisa- 
tion formed by the integration into the British 
Institute of Management of the Institute of 
Industrial Administration. Following on this 
re-organisation, a new conference pattern has 
emerged, laying even stronger emphasis than 
before on the exchange of views and experience 
at floor level. At the afternoon sessions, 
sectional meetings will be replaced by study 
groups, each of which will conduct a guided 
investigation into new methods affecting a par- 
ticular aspect of management. As on previous 
occasions, the conference will be on a strictly 
working basis, tackling a programme designed 
to occupy the full energies of the delegates from 
the evening of November 6 until the evening of 
November 8. The Institute’s offices, it may be 
mentioned, are now at Management House, 
80 Fetter-lane, London, E.C.4, and its telephone 
number has been changed to Holborn 3456. 
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Weekly Survey 


Cover Picture: The intake for the Errochty power 
Station (shown in our illustration before the waters 
were impounded by the dam) is an imposing 
structure 120 ft. in height, of which 85 ft. will be 
below the top water level when the reservoir is full. 
The intake leads to a six and a half mile tunnel 
that feeds the power station. A note on the 
official opening of the latter is included elsewhere 
in this issue. 
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Dispersal Too Slow 


A sharp reminder that the transfer of industry 
and commerce to new towns is proceeding too 
slowly is contained in a recent statement by the 
executive committee of the Town and Country 
Planning Association. Unless the whole process 
is speeded up, they argue, slum clearance and 
city re-development will be seriously held back. 
They call upon the Government to provide a 
lead, and recommend certain definite steps to 
speed up the whole process. 

So far, progress has been discouragingly slow. 
Only 40,000 houses, for 130,000 people, have 
yet been built in the London new towns and in 
expanding towns such as Bletchley (Buckingham- 
shire), Swindon (Wiltshire) and Worsley (Lanca- 
shire). About 50,000 more houses can be 
expected in the existing new towns and in the 
agreed town expansion schemes. But the 
number required is some 600,000 for 2 million 
people, who should be transferred from over- 
crowded towns, such as London, Birmingham, 
Manchester, Liverpool, Leeds, Sheffield, Bristol 
and others. This has been officially accepted, 
but practically nothing is being done to achieve 
it. The Association puts the need for new houses 
to achieve this transfer at 30,000 a year, which 
means that ‘* further new towns and mahy more 
town expansion schemes should be started 
immediately.” 

The Association recommend that the Ministry 
of Housing and Local Government should indi- 
cate which country towns ought to be expanded, 
and should start several new towns. Large 
cities, such as London and Manchester, should 
be allowed to build new towns outside their 
green belt. A special development corporation 
should be set up to plan and co-ordinate the ex- 
pansion of groups of towns, as in East Anglia, and 
in other cases an advisory body should be set up 
to prepare plans and guide the development. 
These proposals call for most careful con- 
sideration. The success of existing new towns 
speaks for itself, and can hardly be the cause of 
the present apathy in official quarters. 
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Siting of Oil Refineries 


Before the war there was strong controversy as 
to whether oil refineries should be located at the 
source of supply of the crude oil or in the con- 
suming country. So far as the United Kingdom 
was concerned it was argued that the absence of 
large refineries in this country precluded the 
development of a petroleum chemicals industry 
and of large sections of the plastics industry. 
The question was finally settled by the develop- 
ment of the Middle East as the main source of 
crude-oil supply for this country and the fact 
that skilled labour, materials and utilities were 
scarce in the principal oil-producing countries of 
the area. Since the war it has become virtually 
a foregone conclusion that additional refinery 
capacity required to supply the British market 
shall be erected in this country. Discussion as 
to the siting of a new refinery has therefore been 
a matter of determining the most suitable location 
in the United Kingdom. 

The factors involved are complex and are 


discussed in detail in the latest edition of the 
Esso magazine. The most important factor is, 
of course, the availability of deep-water berths 
to accommodate the increasingly large tankers 
used. In the case of Esso, ocean transport costs 
account for 60 per cent. of total operational costs, 
compared with 26} per cent. for marketing costs 
and 134 per cent. for refinery costs; the saving 
to be achieved by the use of large tankers can 
therefore be considerable. The second factor is 
that to transport one ton of product one mile 
in a 16,000 ton tanker costs rather less than 
4d., compared with 3d. by road or rail. Hence 
facilities need to be available for transporting 
as high a proportion as possible of the output 
by sea. Subsidiary factors include the tidal 
range, tidal velocity and other considerations 
affecting the speed of berthing and unloading. 
In addition, the area of the site required is 
considerable and may be as great as 1,500 acres. 
Apart from the usual considerations affecting the 
choice of an industrial site, the weight of some 
processing units is very great. At Fawley, the 
catalytic cracker stands 200 ft. above ground 
level on reinforced concrete columns. One of 
the vessels is 55 ft. in diameter and 90 ft. high 
and contains some 500 tons of catalyst. The 
ground must therefore have good bearing ‘pro- 
perties if expensive foundations are to be avoided. 
Water supply is also an important consideration 
since a medium-sized refinery may require as 
much as 4 million gallons per day. Under these 
circumstances it is clear that the number of 
possible sites is strictly limited and it is not 
surprising that the tendency is to expand existing 
refineries to the maximum limits imposed by 
berthing facilities and the area of land available. 
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Railway Check Point 


The latest report of the British Transport 
Commission indicated that good progress was 
being made with the modernisation programme, 
which must be completed within the time 
scheduled if the railways are to reduce their costs 
and attract the necessary additional revenue to 
permit them to ensure profitable operation and 
eventually wipe out the accumulated deficit 
which amounted to £1274 million at the end of 
1956. In view of the size of the programme in 
relation to purchases in recent years, very real 
difficulties must have arisen in the early stages in 
arranging for the necessary expansion in output 
and this may in fact prove to be the principal 
underlying cause of the allegations which have 
been made regarding extravagance and waste 
and lack of competitive tendering for orders. 

In view of these allegations the Minister of 
Transport had little alternative to the decision 
to arrange for an expert and impartial inquiry 
into the purchasing arrangements of the British 
Transport Commission. Until the inquiry is 
completed public anxiety will persist both as to 
the probable total cost of the modernisation 
programme and as to the feasibility of its com- 
pletion within the time laid down. Mr. E. L. 
Gethin, former British Railways supplies and 
production adviser, whose criticisms have pro- 
vided the backbone of the attack on the B.T.C., 
has himself referred to the ‘‘ very wide publicity 
by which I have been quoted and misquoted,” 
but neither his original report nor that of the 
Commission has yet been made public. 

The conclusion reached by Sir Harold Howitt, 
who is to conduct the inquiry, will be of interest 
in a very much wider field than that of transport 
in view of the heavy capital expenditure by 
other public authorities and the influence of such 
expenditure on the growth of inflation. Capital 
expenditure by public boards is one of the fields 
most easily influenced by government action 
but a reduction in such expenditure which 
results in a slower rate of capital development 
may have serious long-term consequences. No 
such objections apply to reduction in expenditure 
arising from improved purchasing efficiency 
and it is to be hoped that the inquiry will deter- 
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mine how the buying policy of the B.T.C. 
compares in this respect with that of private 
industry. The allegation has already been 
made in the House of Commons that the criticism 
of the B.T.C. has been due to an attitude that is 
anti-nationalisation, anti-labour and anti-trade 
union. Only an impartial inquiry can determine 
whether this is the case or whether the absence of 
the usual commercial checks does in fact result 
in extravagance in the buying methods of the 
nationalised industries. 
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Orders for Ships 


The statistics published by Lloyd’s Register of 
Shipping for the quarter ending June show that 
the order books of British shipbuilders have 
continued to grow in the past three months. 
They are now only slightly less than the record 
level of five years ago. At the end of June they 
totalled 879 ships and 6-95 million gross tons. 
The estimated value of this huge order book, 
£955 million, is considerably higher than ever 
before. Few yards have less than five to six 
years’ work assured on the basis of the current 
output. Orders are continuing to come in 
rapidly, at a rate substantially greater than that 
at which ships are being built. They include an 
increasing proportion of vessels other than oil 
tankers and ore carriers, which have dominated 
order books in recent years. Dry cargo and 
passenger ships will help to restore a balance in 
the activities of the shipyards and is welcomed 
by the industry. 

One of the most encouraging features of the 
returns is the sharp upturn which has taken place 
in output. Some of this may be due to an 
improvement in steel supplies but it may also 
reflect the use of new methods of construction 
and of new equipment. Figures for other coun- 
tries show that the Japanese shipbuilders build 
ships much faster than anyone else, and are 
still very much quicker than in the United 
Kingdom. But this has been so for some time, 
and lost ground cannot be caught up overnight. 
Nonetheless the improvement in the rate of 
output, in the supplies of material and in the 
relations between unions and management augur 
well for the future of British shipbuilding. 

Since the war the rate of investment by the 
industry has been most inadequate—insufficient 
to maintain the value of existing plant and equip-. 
ment. The order book warrants a much higher 
rate of investment. The signs—not yet plain 
beyond doubt—are that the industry is con- 
vinced of this also, and that the next few years 
will see a great deal of change. 
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Textile Machinery Advance 


Two British companies with world-wide rami- 
fications, the Card Clothing and Belting Com- 
pany and the English Card Clothing Company, 
have had a most successful year’s trading (to 
March 31). Their business is to manufacture 
and supply textile machinery accessories, par- 
ticularly the combing belts used for carding 
cotton and wool. Such equipment is * expend- 
able,” in the sense that it has a life considerably 
shorter than that of the machine on which it is 
used. Both companies report increased profits 
and rising turnovers. Mr. A. F. Firth, chairman 
of Card Clothing and Belting, comments that 
the increase in turnover has enabled them “ to 
resist the pressure of rising costs and falling 
profits margins.” 

Both companies sell a high proportion of their 
output overseas. In English Card Clothing’s 
case this is over three quarters of the total. 
Their chairman, Colonel Sir Alfred Law Mowat, 
said that practically the whole of the increase in 
output and profits—up 28 per cent. to over 
£638,000—was attributable to higher exports or 
increased business overseas. It is their policy 
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to manufacture in all their principal markets and 
they have just completed a new factory in India. 
Sir Alfred Mowat’s view on the prospects of 
British exports to India is that they are likely to 
be affected by “the strain on their foreign 
exchange reserves’, which the Indian Govern- 
ment might find—through their determination to 
achieve an industrial and socialist society without 
delay—** inadequate to maintain their essential 
imports, including card clothing.” 

These two companies are well placed to take 
advantage of any progress which is made 
towards freer trade in the world, and sufficiently 
well equipped with manufacturing facilities 
abroad to wait until this happens without undue 
concern. There can be fewer British engineering 
companies in a stronger commercial position. 
This is very different from the textile mach- 
inery firms whose products have such a long 
(and easily prolonged) life that their trading 
position becomes increasingly difficult. The 
comment of their chairman, Mr. K. H. Preston, 
that “it is the policy of the Group to diversify 
its activities wherever possible by introducing 
in its works the manufacture of machinery for 
fields outside textile markets” is indicative of 
the present day outlook of textile machinery 
concerns who cannot rely on a large replacement 
demand for their products. 
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Britain and Euratom 


A senior official of the High Authority of the 
European Coal and Steel Community said 
recently that he had not yet heard “ one single 
good reason why Britain should not become a 
full member of Euratom.” Yet this man had 
accompanied the “three wise men”’ on their 
visits to Britain, the United States and Canada. 
This attitude is typical of most of the people one 
meets in Western Europe to-day, particularly 
the well informed, who think and work for its 
unity and economic integration. They find it 
difficult to accept all the reasons we put forward 
for not becoming full members of the Iron and 
Steel Community, or for wanting to exempt 
agricultural produce from the provisions of the 
Free Trade Area. On atomic energy, however, 
there is no understanding at all of our reluctance 
to come in. 

The most readily quoted reason for Britain’s 
aloofness is that British industry wants to 
exploit the experience it is now gaining in nuclear 
power to lasting commercial advantage in the 
European Market. But how much more likely 
this would be, they point out, if Britain were a 
member of Euratom and thereby able to 
influence the plant policy of the organisation. 
There is at present considerable pressure to 
accept the United States Government’s offer of 
supplies of enriched fuel and therefore to 
purchase United States plant. Politically, the 
arguments are similar to those affecting Britain’s 
membership of a free trade area. It is needed 
to balance the very heavy weight of Western 
Germany in a community where no other can 
match its industrial and commercial incisiveness. 

The most valid objection raised so far to 
complete British membership of Euratom con- 
cerns defence. The surrender of sovereignty 
involved in the control of fissile materials, and 
the right of Euratom’s controlling inspectors to 
visit every factory using them, would be difficult 
to swallow. Nonetheless, in this as in the 
exploitation of plant knowledge and experience, 
membership could bring about a position of 
greater influence and give, in the long run, 
more lasting benefits to this country. 
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Inflation Under Review 


The Government has rather got itself out on a 
limb so far as the proposed new council to review 
changes in prices and productivity is concerned. 


In the economic debate which took place last 
week, the Government was unable to produce a 
policy on inflation and the opposition gave the 
impression that it would not do any better if it 
were in power. The fact is that politicians of all 
parties shrink from measures which may be un- 
popular with the electorate or aggravate at least 
temporarily industrial unrest. 

The new council, whose terms of reference are 
to keep under review changes in prices, produc- 
tivity and levels of income, begins its existence 
in unenviable circumstances, It will not exist 
to arbitrate nor to make or further decisions of 
policy. It seems likely that it will either come 
down broadly in favour of the Government’s 
economic policy, in which case it will be casti- 
gated by the Opposition, or it will come down in 
favour of physical controls, in which case it 
will be out of favour with the Government. A 
third alternative is also possible, namely, that 
it will come down in favour of nothing because 
it will spend its time arguing within itself on such 
subjects as the merits and demerits of monetary 
versus physical controls. The whole affair has 
a familiar flavour of the Socialist Government’s 
appointment 10 years ago of a Chief Planner 
who was to co-ordinate bold and impressive 
solutions for our economic ills and who, in the 
event, was never allowed more than access to 
papers and a certain amount of influence on Sir 
Stafford Cripps. 

There is a touch of Mr. Micawber in this new 
development. The Government may well hope 
that from its deliberations and reports there may 
come an idea on which a policy to control 
inflation may be evolved. Meanwhile an un- 
enviable and possibly frustrating task awaits the 
council of wise men who may well be treated as 
toothless ancients who are listened to with 
respect but are quite unheeded. 
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Industrial Diagnosis in Berlin 


The latest issue of European Productivity 
(Number 26) draws attention to the large scale 
exercises in advisory work undertaken in West 
Berlin. Some years ago a federal loan was made 
on the understanding that the whole of it must 
be used to keep existing enterprises going in 
Berlin at a time when its isolation from the rest 
of western Germany was acutely apparent. 
Berlin industrialists, appreciating that survival 
depended on their offsetting isolation by a 
communal effort, instituted an economic advisory 
service (Wirtschaftlicher Beratungsdienst). 

Two hundred concerns asked for a diagnosis 
from the service and 157 eventually agreed to 
pay for a thorough consultation from their own 
or borrowed funds. The provision was attached 
to the federal loan that it was not to be used for 
new investment. In the event it was used to 
improve accounting systems, work schedules, 
re-allocation of labour, space and machinery, 
production planning, delivery schedules, price 
calculations, sales organisations, inter-company 
transport systems and so on. In due course 
Berlin industry was allotted a share of the federal 
Government’s allocation in a new productivity 
programme. This is going to be used mostly to 
streamline professional training facilities, market 
research and selling methods. Companies in 
the same industry have begun to co-operate in 
streamlining their enterprises. It is expected 
that this common effort will produce substantial 
results in the way of increased productivity over 
the next few years. 

The interest in this communal exercise arises 
from the effect which this enforced co-operation 
for survival is likely to have on management and 
technical thinking in the companies concerned. 
The need to co-operate may well have inculcated 
the desire to do so. Information will have been 
exchanged and standard data and procedures 
adopted which may well have a big effect on 
productivity. It is important that co-operation 
within British industry on similar lines should 
be developed as quickly as possible. In the Free 
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Trade Area which may lie ahead, British industry 
will need to take advantage of both co-operation 
and competition if it is to survive in the western 
European market. 


x *&* * 


Fighting German Cartels 


The West German Cartel Bill was passed by the 
Lower House in second and third reading last 
month. Its provisions—there are some 80 
clauses—are all embracing and its approval by 
the legislature represents an important victory 
by the opponents of restrictive practices, led 
by Professor Erhard the Minister of Economics, 
over industrial interests represented chiefly by 
the Federation of German industry. But it has 
been a dearly won victory: the sweeping ban on 
cartels stated in Article I is now subject to 
11 exceptions, and the penalties for breaking the 
law have been made far less onerous than 
originally proposed by Dr. Erhard. 

Article I declares all agreements non-valid 
‘‘which are apt to restrict competition” but 
the use of cartels for export purposes, for the 
implementation of industry-wide measures of 
modernisation and standardisation and for 
industry’s production in times of severe national 
slumps is now permissible. These exceptions 
were introduced by Dr. Erhard himself. In 
addition, the Lower House granted several other 
exceptions which succeed in watering down the 
Bill most effectively: uniform terms of payment, 
delivery and supply, including a bonus for cash 
payment may be devised collectively; uniform 
rebates are allowed; the use of cartels admitted 
in any branch of industry affected by a ‘‘ chronic 
crises’ caused by long-term shifts in demand; 
import cartels to be justifiable if German 
importers are faced with restrictive practices by 
foreign suppliers; and, finally, cartels can be 
justified if “‘ urgently necessary in the national 
interest and the common welfare.” This general 
clause, the subject of long debate, opens the door 
wide to almost any type of restrictive practice, 
although it requires official sanction and the 
right to sanction is reserved for the Minister cf 
Economics. 

There are loopholes in plenty; nonetheless, 
for all the watering down that has taken place, 
the Bill represents a step forward against an 
established practice and tradition, the credit 
for which belongs to the irrepressible Dr. Erhard. 


So ee 


Perkins Relentless 


Few if any engineering firms can match Perkins’ 
rate of growth and fewer even get anywhere 
near their output of publicity. A continuous 
stream of publications, Press releases, lectures, 
specialised papers, etc., flows from Peterborough 
so that the whole world is informed about 
Perkins’ progress. 

Typical of the information they release is 
export data: the fact that 75 per cent. of their 
Diesel engines are sold abroad to 143 countries; 
that there are 40,000 of them in use in India; 
that nearly 450 applications have been found 
for Perkins engines, etc. During the summer 
there is an endless round of shows, mainly 
agricultural, for which Perkins have formed a 
special team responsible for the erection of their 
show stands all over Britain. As soon as the 
Great Yorkshire Show ended at Harrogate, for 
example, the stand was dismantled and a convoy 
of nine vehicles carrying more than 30 tons of 
equipment left for the Peterborough Show. 

In addition to agricultural shows and other 
home exhibitions, Perkins will be officially 
represented “ at 40 of the world’s biggest exhibi- 
tions either by its own stand or those of the 
company’s distributors.” Few firms can be 
better informed on the value of exhibiting and 
the part it plays in an effective sales promotion 
programme. 
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OFF-SHORE BORING FOR COAL 
HIGH COST JUSTIFIED 


The special boring tower which was built for the 
National Coal Board so that they could drill 
down through the off-shore seabed to prove 
further areas of undersea coal cost just over 
£250,000. But the Board believe that the 
results obtained with it are more than justifying 
the cost. The 570 ton tower has been used to 
bore three holes to depths of 3,161 ft., 1,802 ft. 
and 2,267 ft. in the Firth of Forth. The first 
two bores gave valuable information on coal 
seams, the existence of which was suspected but 
not previously proved. The third borehole 
gave a valuable negative result: it disclosed the 
existence of a mass of volcanic ash in an area 
where coal had been expected. This borehole, 
therefore, has been instrumental in avoiding 
costly but abortive developments which might 
otherwise have been undertaken. 

Off-shore boring for coal is_ invariably 
employed within a few miles of a coastal colliery. 
At such collieries, coal workings have usually 
been carried out already for a mile or two under 
the sea. A decision to extend the workings 
farther under the sea must preferably be based 
on a reasonably accurate knowledge of the 
reserves of coal likely to be found. Any attempt 
to explore the reserves from the existing limits 
of the colliery raises certain practical difficul- 
ties, particularly the fact that the whole 
transport system of the colliery is probably 
already being employed to its full capacity on 
current coal production. The off-shore boring 
tower is, of course, quite independent in opera- 
tion; it does not interfere with current work, 
and provided the borehole is afterwards care- 
fully plugged with cement it will not interfere 
with future workings. 

Considerable interest was aroused at the 
Newcastle summer meeting of the Institution of 
Mining Engineers last week when a paper, 
“ Off-Shore Boring,” was presented by W. S. 
Drysdale, F. Marsh and G. Armstrong. A new 
boring tower is being built to work about three 
to four miles off the Durham coast. It will be 
joined later by the first tower from the Firth of 
Forth. The depth of water above the seabed 
must not exceed 120 ft.—a dimension determined 
by the size of the tower. The sites of six bore- 
holes have been selected. Some concern was 
expressed at the meeting regarding the stability 
of the towers when used off the exposed Durham 
coast in bad weather. The first tower was 
designed to withstand an 80 m.p.h. wind—a 
condition which it has several times encountered. 
In answer to a question raised in the discussion 
on the paper, one of the authors said there 
would be room for a helicopter to land on the 
top deck of the tower to rescue the crew in an 
emergency. 

The speed of off-shore boring compares very 
favourably with that of land boring, as the 
accompanying graph reveals. It would appear 
from this graph that sea boring is quicker, but 
allowance must be made for the fact that work 
at sea is continuous—24 hours a day, seven days 
a week—whereas on land the cycle is 24 hours 
a day, five days a week. Allowing for this 
factor, land boring is just about 2 ft. a day faster. 
With costs, however, the comparison is different: 
experience indicates that with average efficiency 
and progress, sea boring will broadly result in 
the cost per foot being four times that of an 
equivalent boring on land. The effective use of 
the tower is inevitably reduced by bad weather 
and by the time taken to move the tower to a 
new site, prepare it for drilling, etc. So far, the 
time has been spent thus: effective drilling, 
48 per cent.; lost due to weather, 17 per cent.; 
moving, preparing, etc., 35 per cent. As the 
borehole cores are brought up, they are stored 
on the tower and inspected about every second 
week by the geologist. He is given a record in 
the form of a running log on footage drilled, 
shifts worked, strata encountered, etc. Coal 


cores are boxed and sent ashore for analysis at 
the nearest laboratory, while rock cores are 
thrown over the side. 

At site No. 3, the weather conditions were 
exceptionally bad on two occasions when gales 
exceeding 80 m.p.h. were recorded. Each time, 
the tower sank several inches and pushed the 
casings up through the floor of the drilling 
platform. No doubt the sinking was partly 
caused by tidal action scouring at the base and 
also by a certain amount of swaying over the 
whole tower structure. The protruding casings 
were easily cut off, but the disturbance in the 
hole necessitated reaming on both occasions 
and recentring on one occasion. 

The authors concluded their paper with the 
statement that “ The cost of the off-shore boring, 
great though it is, is small in comparison with 
the amount of capital involved in developing 
undersea coal reserves, and the geological 
information obtained is well worth the expendi- 
ture involved.” 
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Comparative records of the rate of boring for 

proving the existence of coal reserves—two borings 

on land, two at sea a few miles from the shore. 

The rate of off-shore boring compares favourably 
with that on land. 


THE LAST WORD IN STEAM 


Tests on “‘ Duke of Gloucester” Locomotive 


Bulletin No. 15 in the series of British Transport 
Commission reports on locomotive tests relates 
to investigations carried out with the Class 8 
three-cylinder 4-6-2 locomotive No. 71000, 
** Duke of Gloucester.” This engine (described 
in ENGINEERING, vol. 177, page 729, 1954) is 
in some ways unique. It is the first with poppet- 
valve gear to be so tested. It is the only three- 
cylinder locomotive and the only express 
passenger locomotive to be built to British 
Railways designs. It has the melancholy 
distinction of being the last word in British 
Railways express passenger steam locomotive 
development. 

The tests were carried out at the Rugby 
stationary testing plant and on the track. The 
report is divided into two sections, the first of 
which deals with the principal relationships in 
converting heat into mechanical energy. Though 
this is no new approach, having been adopted 
in previous reports, locomotive and train 
resistance are now considered. The second 
section of the report covers performance of the 
locomotive in service, and commercial economy 
of operation, in relation to fuel consumption. 
For these purposes the data given in the first part 
of the bulletin have been applied to a com- 
prehensive range of main-line services which 
are typical of the engine’s normal duties. The 
results are summarised in the form of a series of 
*‘ cost of energy” and performance diagrams. 

A limitation which arose in the controlled 
road tests was the size of the tender. The coal 
capacity (10 tons) influenced acceptable periods 
of test to the extent that when establishing the 
characteristics of equivalent drawbar tractive 
effort and horse-power, readings were not carried 
beyond a cylinder steam rate of 31,000 lb. per 
hour. An interesting difficulty arose, too, in 
reconciling road and test-plant results, so far 
as these concerned indicated tractive effort and 
horse-power, owing to high-frequency vibrations 
in the steam pipes. Though steam-chest 
pressures (i.e., near the inlet valves) remained 
steady at speeds up to 70-75 m.p.h., at higher 
speeds a severe pulsation occurred. This was 
attributed to the maximum steam-chest pressure 
rising well above boiler pressure. The periodicity 
of the pulsation is determined by crank phasing 
and speed. Contributing factors in producing 
the pulsation are the length and volume of steam 
passages. While there is no substantial evidence 
that cylinder thermal efficiency is affected by 
this phenomenon—no doubt because loss of 
heat is not involved—the resulting vibration set 


up in all parts associated with the main steam 
pipes is troublesome. 

The boiler performance, though good when 
the engine is worked under ordinary conditions, 
falls off rapidly when the boiler is worked hard. 
The boiler is similar to that of a B.R. Class 7 
(“* Britannia *’) locomotive, except that the grate 
has been lengthened by | ft., bringing the area 
up to 48-6 sq. ft. Reference to the Class 7 
test bulletin (No. 5) shows that the power of 
that locomotive is limited by the “* front end ”"— 
which restricts steam production to 31,610 Ib. 
per hour. The Duke of Gloucester, however, 
has its steam production restricted by the 
grate’s combustion capacity, reached at 6,850 Ib. 
of coal per hour, which limited the steam output 
to 34,000 Ib. per hour when using fuel having a 
calorific value of 13,550 B.Th.U. per lb. The 
decline in boiler efficiency in this engine at high 
firing rates is due mainly to the loss of unburnt 
coal. 

Cylinder performance is extremely good. 
The indicator diagrams reproduced in the bulletin 
are extraordinarily symmetrical. The excellence 
of the steam distribution is best expressed by the 
figure of 12} lb., which represents the specific 
steam consumption per I.H.P. per hour in a 
limited range. The British-Caprotti valves and 
valve gear, in addition to giving admirable 
performance, also make a most valuable con- 
tribution to economical working in that they 
can and do run very high mileages between 
examinations. 


xk * 


In Plain Words of our issue of April 5 last, 
we said that the day could not be far off when 
British Railways would commence tests with 
mechanical stokers. The need arises mainly 
from the fact that with poor quality coal a 
greater weight of fuel has to be fired per hour 
and the physical endurance of the fireman may 
be reached. Another factor will operate when 
the British Transport Commission’s plans to 
extend the continuous braking of freight trains 
take effect. The Commission have recently 
announced that five 2-10-0 steam locomotives 
are to be fitted with Berkley mechanical stokers 
with the object of hauling heavier continuously 
braked trains at the higher speeds required under 
the modernisation plan. It is hoped that the 
normal maximum number of loaded 16-ton 
wagons for these engines will be increased from 
37 to 53. 
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MANAGEMENT IS HAMPERED BY 


BAD TECHNICAL WRITING 
TRAINING AND QUALIFICATIONS ARE NEEDED 


By I. M. Slade and B. C. Brookes 


Technical writers must be able to grasp quickly 
the essentials of many different subjects, and 
express them appropriately for a_ particular 
reader or for a particular purpose. The com- 
plexity of modern industry has created the need 
for this new kind of specialist. When seeking 
a technical writer, however, employers are 
handicapped in various ways. There is little 
specialised training for the kind of technical 
writer that industry requires; no satisfactory 
tests are generally available by which to assess 
the suitability of applicants. 

The most appropriate field of activity from 
which to select technical writers is not yet known, 
and the qualifications for this kind of specialist 
have not been clearly defined. Their work 
receives little recognition, it is usually anonymous, 
and the status and remuneration of those 
engaged in this important and exacting activity, 
seem often to be too low to attract suitable 
applicants. 


IMPORTANCE OF A HIGH STANDARD 


In modern industry, effective communication 
between individuals at all levels is most impor- 
tant, and technical writing is one of the chief 
means of such communication. Indeed, the 
documents which circulate in every industrial 
organisation, the vehicles of technical fact and 
management policy, are as important means of 
production as the working machines. 

Consistent production in a factory depends on 
the staff’s proper understanding of maintenance 
instructions: without it they will either fail to 
obey the instructions or misinterpret them, 
possibly with disastrous consequences. High 
executives making important decisions depend to 
an ever-increasing extent on reports submitted 
by their staff; to present a complete and balanced 
report calls for care and skill. The valuable 
time of highly paid research or production staff 
is wasted if obscure presentation makes a report 
so difficult to understand that it has to be read 
more than once. If the written matter that 
circulates within the firm is misleading, 
ambiguous, or obscure, production may be 
delayed, material damaged, a machine wrecked, 
opportunities missed, or the management may 
be led to make a wrong decision on an important 
matter of policy. 

Yet, at the same time, there is little agreement 
on what constitutes good writing for essentially 
practical purposes. Many assume that an 
ability to write simply and clearly in good 
English is all that is needed, though that ability 
(rare in itself) is demonstrably insufficient. For 
example, is an elegantly written but largely 
irrelevant report to be preferred to one which, 
though crudely expressed, is to the point? 
But how does the writer select what is “ to the 
point’? Everyone interested in writing claims 
to be able to discriminate between the good and 
the bad, or even between the good and the not- 
so-good. But an objective test recently carried 
out by the authors demonstrated that twelve 
experienced technical editors and writers asked 
to assess the relative merits of six scripts written 
by candidates for a post as technical writer were 
unable to agree: each of the six candidates was 
placed at the top by at least one of the assessors. 

We evidently know little about the qualities 
that make technical writing effective, though it 
should be possible to study technical writing 
objectively, since its purpose is always specific 
and wholly practical. It is odd that the study of 
a subject on which so much time, effort and 
money are spent has been so long neglected. 
Here is a field of research wide open to those 
competent to explore it. 


Technical writing may be defined as writing 
intended to convey technical information to a 
specified reader or class of readers. This 
definition excludes direct advertising, the main 
purpose of which is selling something, and 
popular journalism, which is mainly for enter- 
tainment; this is not to say that journalism and 
advertising may not include much good technical 
writing, but that their purposes are different. 
Editing, although nearly all technical writers 
are called upon to undertake it, is also not 
part of technical writing itself. 

In good technical writing the style is strictly 
subordinated to the main purpose of conveying 
information. Hence, decorations of _ style, 
“ literary ” writing, any mannerisms that distract 
attention from the facts, or any technical jargon 
not likely to be understood by the reader are out 
of place. Good technical writing calls for no 
comment, good or bad, from its intended 
readers; it quietly and efficiently serves its 
practical purpose without being noticed at all. 


SCOPE AND PURPOSE 


Some of the many purposes of technical 

writing may be defined as being: 
(1) To guide non-technical management in 
assessing the information provided, in ever- 
growing volume, by industrial scientists and 
technologists. 

The technical writer here has to interpret the 
results of scientific investigation and progress in 
non-technical language. He must have sufficient 
scientific background to understand the results 
and the potentialities of the scientific research, 
technical processes, or equipment he is describing 
and this understanding must be deep enough 
to enable him to present a balanced picture of 
the facts. 

(2) To assist industrial scientists 
presentation of their results. 

Scientific workers often fail to describe their 
work in terms understandable by any but their 
scientific colleagues. The technical writer can 
often help the scientist to make his results 
understood by non-experts. This task may be 
more correctly described as collaboration with 
the original author than as true technical writing, 
but no clear borderline can be drawn between 
the two. 

(3) To give instructions. 

Instructions may be simple or complex, and 
may include a great variety of subjects, such as 
production instructions to managers, foremen, 
or workmen; erection or installation instructions 
to contractors or agents; operating and main- 
tenance instructions for the user; and instruc- 
tions about procedure. 


(4) To brief sales, publicity, or other staff with 
the facts they need for preparing advertisements 
or in demonstrating the company’s products 
to customers. 

(5) To inform customers or the general public 
on the broader applications of the company’s 
products, and on relevant technical, industrial 
or scientific matters. 

This aspect may range from the preparation 
of articles of a high technical standard, intended 
to enhance the prestige of the company, and 
from practical advice on techniques associated 
with the product, to simple descriptions. and 
explanations of policy for the purpose of pro- 
moting goodwill. It may include the preparation 
of catalogues, although this task is more often 
done by others, except when elaborate equipment 
has to be described. More than one of these 
purposes may be covered, of course, by one piece 
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of technical writing, as in the preparation of a 
comprehensive handbook. 


QUALITIES REQUIRED 


The qualities required in a technical writer 
come under three headings: 

Technical.—As already indicated, one of the 
essential requirements of a technical writer is a 
thorough grasp of his subject, particularly of its 
wider implications and general principles, and to 
this he must be able to relate any details with 
which he is dealing. The depth of knowledge 
required varies with the kind of technical 
writing. 

In many cases he must know the advantages 
and limitations of the various methods of printing 
and reproduction, and have some knowledge of 
typography and layout. 

Literary.—He must be able to write clear 
simple English without mannerisms or jargon. 
He must be able to adapt his style to different 
types of reader and for different purposes. 

Personal.—In nearly every case a technical 
writer has te collect his facts both from written 
material and from discussion with those who are 
expert in the subject he is writing about. His 
success will depend very largely on his ability 
to talk “in their own language” both to the 
technical experts who are the source of his raw 
material and to the audience he aims to inform. 
His ability to furnish descriptions in plain 
terms which will satisfy the experts is also 
important. Tact and an awareness of the need 
for exact use of words are therefore essential 
qualifications. 


NEED FOR RECOGNITION 


It follows from what has been stated that a 
successful technical writer has to be a person 
of considerable ability and pleasing personality. 
The absence of any recognised qualifications or 
status for technical writers in industry adds 
greatly to the difficulty of finding staff suitable 
for this growing profession. 

In the past, most technical writing has been 
done by people to whom technical writing is 
incidental to their main work. As is to be 
expected, their ability varies widely, and the 
consensus of opinion is that much too much 
technical writing is very badly done. More 
general recognition of the technical writer’s 
skill and usefulness is a prerequisite to any 
general improvement of technical writing in 
industry. Analysis of a detailed questionnaire 
recently circulated among members of the 
Presentation of Technical Information Group 
demonstrated “‘ no serious attempt to establish 
reasonable qualification for the technical writer, 
to give him a recognisable place in the organi- 
sation’s hierarchy, or to offer him a salary 
scale firm enough and high enough to encourage 
him to take a proper professional pride in the 
exercise of his skill.” 


TRAINING 


It also follows that the training needed by a 
technical writer of professional standard is 
unlikely to be acquired simp!y by his attending 
short ad hoc courses or by his passing of exami- 
nations in English or even in the principles of 
technicai presentation. Yet some kind of 
examination may be desirable. One line of 
inquiry that a committee of the Group is pursuing 
at present is the possibility of establishing an 
apprenticeship system for technical writers. Under 
this system, a boy or girl leaving school could be 
articled to a suitable technical writing depart- 
ment in industry cr to the office of a technical 
journal. The apprentice would combine practical 
work in the office with study of a scientific or 
technological subject at a technical college. 
Then, when the apprentice is suitably qualified 
in the technical subject, he would undertake 
further study of technical presentation before 
qualifying as a professional technical writer. 

This suggested system raises many questions 
which have not yet been answered. How 
should candidates for apprenticeship be selected ? 
What should be the content of the studies in 
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What form should the exami- 
nation take? Who should do the examining? 
Where are the teachers? Would technical 
writing departments in industry be prepared to 
accept apprentices in technical writing? What 
status and what prospects can be offered to 
those who successfully complete this training? 


presentation ? 


A committee of the Presentation of Technical 
Information Group is working on these questions 
(this article is based on a report of the com- 
mittee) and would welcome helpful suggestions 
or information. The secretary of the committee 
is Mr. R. Wiltshire, British Standards Institution, 
2 Park-street, London, W.1. 


ECONOMIC SPACE HEATING 


Advantages of Structural Insulation 


In these days of ever increasing costs of produc- 
tion and fuel, it is a fact that British industry, 
which is estimated to use more than 30 per cent. 
of its total fuel consumption for space heating, 
wastes much of the heat through the walls and 
roofs of factory buildings. Heating plant, 
expensive both in capital and running cost, is 
installed in buildings which are not constructed 
to conserve the valuable heat put into them. 
Insufficient thought is given to the constant 
expense of space heating or, indeed, to the health 
and comfort of the people working in the 
buildings. Yet the effect on production of 
uncomfortable working conditions may be 
considerable. A cold factory may result in 
reduced output and a poorer quality product, 
while one which is too hot—as an uninsulated 
building in summer may well be—can not only 
reduce production but can lead to an increase 
in the accident rate. Condensation, another 
by-product of an uninsulated building, can play 
havoc with machinery, in addition to causing 





Structural insulation of buildings has as its prime objective the saving of 
fuel by lessening the space heating required. It does, however, bring improved 
Suitable sheeting—in this case a 


working conditions throughout the year. 


damage to the fabric of the building, while its 
effect on working conditions is a matter for 
common observation. 

Yet, despite the obvious advantages of the 
use of insulation and the saving of fuel and of 
money which would result, comparatively few 
industrialists have been sufficiently interested to 
do anything about it. The introduction of 
Mr. Gerald Nabarro’s Bill into the House of 
Commons did, however, focus attention on the 
subject. This Bill seeks to make compulsory the 
structural insulation of new buildings, or 
extensions to existing buildings, erected after 
January 1, 1959, or any earlier date appointed 
by the Minister of Power. Its sponsor claims 
that in the first year of operation, the estimated 
savings would be 175,000 tons of coal. This 
saving, in terms of imported coal, would be 
worth £1 million in the balance of payments 
and the figure would then increase progressively 
by approximately £1 million per annum. 

Mr. Nabarro also claimed that if measures 
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backed aluminium sheet—is easily fixed in either new or old buildings. 





Insulation of old buildings with the minimum of interference with work inside can be accomplished by 


putting extra sheeting on the outside. 
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to deal with clean air and thermal insulation had 
been applied eight or ten years ago, the import 
of American coal, at considerable cost to the 
country, might not have been necessary. 

During the same week as the Bill received its 
Third Reading in the Commons, it was 
announced that a further increase in the price 
of coal of an average of 6s. 6d. per ton would 
operate from July 1. Each time the price rises— 
and there have been many increases during the 
last ten years—the greater becomes the need to 
use coal efficiently if manufacturers are to keep 
the price of their products at an economic level 
in both the home and overseas markets. 

Obviously, it will be cheaper and easier to 
instal insulation at the design stage and, since 
the heat requirements of an insulated building 
are considerably lower than those where nothing 
has been done to conserve heat, smaller heating 
plant will meet requirements. This means a 
considerable saving in capital cost; in fact, 
the capital cost of the insulation is often paid 
for by the saving on boiler plant, an important 
point which is not always appreciated. A great 
deal can also be done to improve existing 
buildings and advice should be sought on the 
best methods of insulating to meet particular 
problems. Help is available from advisory 
bodies, such as the Structural Insulation Asso- 
ciation, 32 Queen Anne-street, London, W.1, 
and there are many and varied materials which 
can be used. 

Two case histories illustrate what can be done. 
A London firm decided some years ago to insulate 
their factory roof. Since that was done, the 


factory has almost doubled in area but the same 
heating plant, using the same amount of fuel, 





Internal sheeting can provide even more than good 

insulation: it can be the basis of first-class interior 

decoration, which makes another contribution to 
improved working conditions. 


heats the larger factory. It is considered that 
insulation saved a capital expenditure of more 
than £2,500 on new heating plant and that it 
now saves the firm £100 per week on winter fuel 
bills. In addition, it is now possible to keep the 
factory temperatures at a reasonable level 
whatever the weather conditions; previously it 
was difficult to get the temperature up to 
60 deg. F. in winter and summer temperatures 
frequently rose to 92 deg. F. within the factory. 

Another firm in the north-west was using 
nearly 15,000 gallons of fuel oil for heating, at 
an annual cost of £646. Even with the use of 
16 supplementary coke heaters, the staff com- 
plained that the factory was too cold to work in, 
and condensation within the buildings damaged 
the machinery. Without interrupting production, 
the roof, part of the walls of the factory and the 
whole of an extension, which covered about the 
same area, were insulated at a cost of £2,151. 
It then became possible to heat an area approx- 

















ENGINEERING August 2, 1957 


imately twice the original size on a fuel con- 
sumption of 16,500 gallons per annum, and the 
coke heaters were no longer required. It was 
estimated that the insulation paid for itself by 
fuel savings in three years and, for the first time, 
considerably higher temperatures in the factory 
were achieved and maintained. 

The importance of fuel-saving equipment, of 
which insulation forms a part, was recognised 
by the Chancellor of the Exchequer in his 1956 
Budget when he added it to shipping and 
scientific research, the only other items which 
qualify for an investment allowance. 

In addition, the installation of thermal 
insulation in an existing building is a fuel 
efficiency measure which will usually qualify 
under the Government Loan Scheme, introduced 
by the Minister of Fuel and Power in 1952. 
Under this scheme loans of Government money 
are made available to industry to finance the 
installation of plant or equipment which would 
lead to substantial fuel savings. A loan may 
cover the whole or part of the cost of a proposed 
installation, but it is not normally applicable to 
initial plant or to insulation in new premises. 
Repayment may be spread over an agreed period 
of up to 20 years and loans are interest-free for 
two years after the equipment has been installed. 
Thereafter usual commercial rates of interest 
are charged. 

Though the subject of thermal insulation can 
be touched on only briefly in this short article, 
it is hoped that the merits of the case have been 
made clear. There is a sad history in this 
country of waste of fuel in many fields, but that 
from uninsulated buildings has less excuse than 
most others. Those who are interested and want 
to go further into the matter can obtain informa- 
tion and advice from any of the area offices of 
the National Industrial Fuel Efficiency Service 
or from their Head Office at 71 Grosvenor-street, 
London, W.1. 
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ERROCHTY POWER STATION 


The official opening of the Errochty power 
station on July 27 formally completes the second 
stage of the Tummel-Garry scheme of the North 
of Scotland Hydro-Electric Board. Work on 
hydro-electric schemes in the area was initiated 
in 1922, and the first power station to be com- 
pleted was that at Loch Rannoch of 48 MW 
capacity. The whole scheme involves a catch- 





TELEPHONE PROGRESS 


The amazing post-war growth of telecom- 
munications in the world is reviewed by the 
Telecommunication Engineering and Manu- 
facturing Association (T.E.M.A.) in their annual 
report for 1956-57. The increase in the number 
of telephones is continuing at a very rapid rate. 
Over 101 million were in use in the world at 
January 1, 1956—56-2 million being in the 
United States and 6-9 million in this country. 
The country with the next greatest number 
was Canada with 4-1 million. Although the 
United Kingdom were second largest users, the 
number of telephones per 100 of the population 
was less than in 11 other countries, only 13-46 
compared with 24:27 in Switzerland, 30-44 in 
Sweden and 33-73 in the United States. The 
reasons given in the report for the “ phenomenal 
growth ” in the use of the telephone all over the 
world is that “it becomes more and more 
essential in the conduct of business and investing, 
and a more and more valuable social asset.” 

This is only one aspect of the growth of the 

telecommunication manufacturing industry. The 
use of radio systems in underdeveloped countries 
where line laying is difficult and expensive has 
been rapid and is gaining momentum. It may 
within a decade become the principal method 
of communications over most of the world. 
A leading part is being played in these 
developments by British companies, such as 
Marconi Wireless Telegraph (one of the English 
Electric Group) and Standard Telephones and 
Cables. 

A feature of the past few — has been the 
very close co-operation of the telecommunications 
tesa industry with the General Post Office, 
“to a degree never before visualised but funda- 
mentally necessary for the introduction of the 
New Age in the technical arts with which the 
industry and the Post Office are concerned. 
The danger of the situation was stated by Mr. 
Fred T. Jackson, chairman of the Telephone 


Manufacturing Company, in his annual state- 
ment. The industry has virtually only one 
home customer, the G.P.O., who are subject to 
the direct effects of Government policy on credit 
restrictions and reduced capital expenditure. 
Mr. Jackson sees in this, and in the G.P.O.’s own 
increases of telephone charges, a threat to his 
company’s, and to the industry’s prosperity. 


x * * 


HANDLING 7,000,000 CALLS 
A YEAR 


I.C.I. Billingham Exchange 


An extensive new telephone system—large enough 
to serve a small town and costing over £70,000 
to manufacture and install—began working 
recently at the Billingham Division (Co. Durham) 
of Imperial Chemical Industries Limited. 
Throughout the years, the volume of telephone 
traffic handled by the Billingham Division has 
steadily grown until, despite frequent extensions, 
the 30 year old exchange was unable to cope 
with the organisation’s growing demands. About 
seven million internal and public exchange calls 
are handled each year on behalf of the 17,000 
employed in the works. 

Like the equipment it replaces, the new private 
automatic branch exchange (PABX) has been 
made and installed by Automatic Telephone and 
Electric Company, Limited, in collaboration 
with the Post Office. Initially it will cater for 
1,400 extensions, but provision has been made 
to extend it to 2,000 to meet future needs. Six 
girl operators have in the past handled some 
4,000 incoming and outgoing calls a day on 
28 G.P.O. lines. Now there is nine manual 
switchboard positions and 35 G.P.O. lines. 

Known as the PABX No. 3, the exchange 


ment area of 706 square miles and will eventually 
have eight generating stations with a total capa- 
city in excess of 150 MW. Details of the 
scheme as a whole were given in ENGINEERING, 
vol. 170, page 425, et seq, 1950, and of the 
commencement of the work at Errochty in 
vol. 173, page 16, 1952. The power station itself 
was fully described in vol. 181, page 437, 
1956, and therefore only 
a notes will be given 


All the hydro stations 
feed a central switching 
station which is built 
near Errochty. Group 
control is exercised from 
a centre near Loch Fas- 
kally. The three vertical 
Francis turbine sets at 
Errochty are designed 
for a maximum head 
of 610 ft.; the first was 
commissioned in 1956. 
They were designed by 
Boving and Company, 
Limited, 56 Kingsway, 
London, W.C.2, and 
were made by John 
Brown (Clydebank) Li- 
mited. Each drives a 
25 MW alternator made 
by the General Electric 
Company. Following the 
practice of the Board 
to maintain the local 
amenities, the power 
station has been faced 
with stone obtained 
from the excavation of 
the tunnel. 


equipment is of the latest Strowger type and 
provides both intefhal communications by 
through-dialing and direct access to public 
exchanges—all from the same telephone. The 
equipment, using a special push-button incor- 
porated in each telephone instrument, also allows 
a public-exchange call to be held while an 
internal extension is dialled for information. 


x = F 


TAPPING ATTACHMENT 


A tapping attachment designed primarily for use 
with plastics and non-ferrous materials has been 
introduced by Headland Engineering Develop- 
ments Limited, 164-168 Westminster Bridge-road, 
London, S.E.1, and is manufactured by Simpro 
Limited, Minehead. 

The tapping range is from 10 B.A. to 0 B.A. 
or equivalent sizes. A built-in clutch enables 
blind or through holes to be tapped. With 
design operating speeds from 450 to 650 r.p.m., 
the attachment can be used on most standard 
bench or pillar type drilling machines. It can 
be supplied with No. 1 Morse taper or # in. 
parallel arbors to allow for use in either a drill 
chuck or direct in the spindle of the machine. It 
is fitted with a self-reversing mechanism. 


2 =< 


FREE-PISTON LUBRICANT 


The Sheli Petroleum Company, Limited, an- 
nounce that they have developed, in conjunction 
with Société Industriale Génerale de Mechanique 
Appliquée, and also General Motors, a lubricant 
particularly for use in free-piston engines. 
Difficulties have been experienced due to wear of 
the piston and cylinders, and also to the accumu- 
lation of deposits and, as a result, extensive tests 
were carried out to determine the type of lubri- 
cant best suited for the purpose. This has led 
to the production of the free-piston engine oil. 


Witeens. 23 
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The initiation and growth of explosion in solids 
was the subject of a discussion arranged by the 
Royal Society and held in the Society’s Apart- 
ments at Burlington House on May 30. The 
discussion was led by Dr. F. P. Bowden, F.R.S., 
who, in his introduction, outlined the mechanism 
by which an explosion can be initiated in a 
solid or liquid and can grow to a high-velocity 
detonation. This process, which can conveni- 
ently be divided into four stages, is as follows: 

(1) initiation in some localised region; 

(2) growth of the explosion; 

(3) transition stage to a low-velocity detona- 
tion which finally passes over to 

(4) a high velocity detonation. 

Stage 4 has been dealt with in a Royal Society 
discussion (1951) led by Sir William Penney, 
F.R.S. 

A high-velocity explosive decomposition may 
proceed with a velocity of 6,000 metres per sec. 
Thus a large single crystal 1 cm. long of an 
explosive would completely decompose within 
10-* sec. This extremely small time has hitherto 
set a limit to the observations that may be made 
on the propagation of explosion. Consequently 
attention has mainly been confined to the 
mechanism of initiation of the reaction. 

In his introductory paper Dr. Bowden gave 
experimental evidence, both for initiators and 
for high explosives, that initiation may be 
brought about in the following ways :— 

(1) by heat which raises the material to the 
ignition temperature; 

(2) by impact and shock; this can act by 

(a) an adiabatic heating of compressed gas 
included in a compressed powdered explosive 
or liquid; 

(b) a frictional hot spot on the confining 
surface or on a grit particle; 

(c) intercrystalline friction of the explosive 
itself; 

(d) viscous heating of the explosive at high 
rates of shear; 

(e) heating of a sharp impacting point 
when it is deformed plastically; and 

(f) mutual reinforcement of gentle shock 
waves; 

(3) by ultrasonic vibration; 

(4) by electrons, and particles, neutrons and 
fission fragments; 

(5) by light of sufficient intensity; 

(6) by electric discharge; and 

(7) by “ spontaneous ” initiation of a growing 
crystal. 

The initiation of most explosives by shock 
and friction is usually due to the formation of 
small hot spots which may grow by a thermal 
mechanism to a large-scale explosion. Some 
primary explosives may also be initiated by a 
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EXPLOSION IN SOLIDS 


Material States Leading to High-Velocity Detonations 


high-intensity light flash. In this case it is the 
heat liberated during the photochemical decom- 
position that determines the growth to explosion. 

The explosion of nitrogen iodide by « particles 
and the ‘‘ spontaneous ” initiation of the sensitive 
azides are apparently due to different causes. 

If silver azide (AgN,) is heated at a tempera- 
ture below the ignition temperature then it 
decomposes to give silver and nitrogen. Similarly, 
like other primary explosives, AgN, decomposes 
when irradiated with electrons. By the combined 
use of electron microscopy and diffraction Dr. J. 
Sawkill has followed the collapse of the AgN, 
lattice to the final product of silver. 

The slow thermal decomposition of AgN, 
has been observed (McAuslan) by a scanning 
electron microscope, in which the decomposition 
by the electron beam is much smaller than in a 
standard electron microscope. The slow thermal 
decomposition results in the crystal of AgN, 
breaking up into fragments. This feature was 
also observed (Evans* and Yoffe®) in slow- 
burning explosives seen by using a high-speed 
camera. 

During the growth of crystals of f-lead azide 
and mercuric azide from solution an explosion 
may take place for no apparent reason. Dr. 
Harvalik (United States) suggested during the 
discussion that the heat of aggregation of small 
crystals may be responsible but at present there 
is no adequate explanation. 

The growth of explosion from the point of 
initiation is a very critical process. The major 
requirement is that, at all times, the rate at 
which heat is developed by the chemical de- 
composition must exceed the rate at which heat 
is lost by radiation, etc. A consequence of this 
is that a certain mass of the explosive must be 
heated above the ignition temperature before 
explosion will result. In practice, it is found that 
for most primary explosives this heated critical 
mass, or “hot spot”? must have a diameter 
greater than about 10-* cm. 

The time interval between applying heat to 
an explosive and its explosion varies with the 
temperature of the hot bath. One might expect 
that, all other things being equal, the more 
sensitive the explosive the shorter will be the 
time interval. However, Dr. C. B. Cook? 
presented a paper in which he discussed, mathe- 
matically, the thermal conditions leading to 
explosion when one face of an explosive was in 
contact with a constant temperature bath. He 
obtained a relation between the ignition time 
and the bath temperature. The interesting point 
that emerges is that the order of thermal sensi- 
tivity can change with bath temperature. The 
secondary explosives used as examples by Dr. 
Cook were Tetryl, PETN and RDX. 


The burning of a single crystal of mercury fulminate ignited by a hot platinum wire. The 
magnification is 30 and the total duration of sequence shown is 1 millisecond. 
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A paper by Bryan and Noonan‘ gave an 
account of the minimum energy required to 
ignite an explosive when the energy is applied 
for a time of 3 micro-second. The explosive 
samples were placed in the cylinder of an 
adiabatic compressor of which the compression 
ratio and time of compression were adjustable. 
The compressor was instrumented to read the 
gas pressure as a function of time and was 
equipped with a photo-multiplier tube to record 
light from the burning explosive. 

An essentially similar set-up was used by 
J. I. Evans and A. M. Yuill,’ who found that 
final gas temperatures between 300 and 1,000 
deg. C. are necessary to ignite initiating 
explosives. 

The ignition of primary explosives by electric 
discharges was the subject of a paper presented 
by R. M. H. Wyatt, P. W. J. Moore et al.” 
When the sensitiveness of primary explosives 
to electric discharge is studied by methods in 
which the discharge is initiated by bringing two 
charged electrodes together, it is found that 
ignition may occur at much lower energies than 
when the discharge is caused to pass between 
electrodes with a fixed separation. As the dis- 
charge energy is increased by raising the applied 
voltage the ignition probability versus energy 
curve for the approaching electrode method 
passes through a maximum value followed by 
a minimum (at which the probability may be as 
low as zero) before rising along the same curve 
as found with fixed electrodes. 

The position of the maximum varies with the 
capacity of the circuit, but occurs in all cases at 
a voltage of 250 to 300. This behaviour is shown 
to be due to the existence of two mechanisms of 
ignition. In the low-energy region the explosive 
is ignited by a low-voltage, metal-metal contact 
discharge, whereas at high energies the voltage 
exceeds the spark breakdown voltage in air, and 
ignition is caused by a gaseous discharge. Lead 
azide and to a lesser degree, lead di-nitro- 
resorcinate are much more sensitive to contact 
than to gaseous discharges. Lead styphnate is 
about equally sensitive to either and much 
more sensitive to gaseous discharges than other 
materials examined. The contact discharge 
region can be eliminated by replacing the metal- 
base electrode by conducting rubber. 

The papers so far reported have been concerned 
with the energy required to initiate explosion. 
The following papers, which concluded the first 
part of the discussion, were more concerned with 
the physical properties of an explosive which 
determined its sensitivity to ignition. 

As mentioned earlier, the inorganic azides 
decompose on heating to give metal and nitrogen. 
An illustration is potassium azide, KN,, which 
on heating decomposes in the form 

2K N, > 2 K+ +2 N°, + 2e 
and 2N°,>3 N, 
This second stage, ie., 2 N°,+3 N, is 
accompanied by the evolution of heat. If the 
reaction takes place sufficiently quickly then the 
heat evolved raises the bulk temperature of the 
KN, and so gives rise to an increased rate of 





decomposition, that is to say, the material may 
subsequently explode. Silver azide decomposes 
in a similar manner. But silver azide explodes 
and potassium does not. This difference in 
behaviour was studied by Evans who, by 
considering the crystal structure and refractive 
indices, came to the conclusion that the ionisa- 
tion potential of the metal forming the compound 
was the responsible factor. Increasing ionisation 
potential results in a deviation from ionic 
structure. This in turn increases the ease with 
which neutral N,’s may be formed and conse- 
quently increases the possibility of explosion. 
A further effect is that the melting point of the 
compound is lowered. 

The slow thermal decomposition of silver 
azide was described by Tompkins and others.® 
In this it was found that the rate determining 
step was the thermal excitation of an electron 
from the valence band to the conduction band 
of the solid. This might be re-stated as saying 
that the essential step for decomposition to take 
place is the removal, in the solid, of an electron 
from the azide to form a neutral azide radical. 

If a crystal of AgN, is irradiated with light of 
the appropriate wavelength then a photocurrent 
is observed. A paper presented by McLaren and 
Rogers'® described experiments on measuring 
this photocurrent and also on the optical 
absorption of AgN,. The conclusion arrived 
at was that, as for thermal decomposition, the 
initial stage was the formation of free electrons 
in the bulk of the material. 

If a light flash of sufficient intensity is incident 
on a crystal of AgN,, the azide explodes. This 
feature is also common to a number of other 
explosives, as was shown by Professor J. Eggert. 
By measuring the flash energy as a function of 
temperature, Professor Eggert came to the con- 
clusion that the action of the light was to raise 
the temperature of the explosive to the ignition 
temperature. In other words the light energy 
behaved as a thermal source. 

A similar mechanism was proposed in the 
paper presented by J. A. McAuslan.'* Experi- 
ments on the light energy necessary to explode 
lead styphnate suggested the conclusion that the 
light energy is degraded to heat to give rise to a 
thermal explosion. However, in the case of 
flash initiation of AgN,, it is unlikely that the 
light energy is degraded directly to heat. It has 
been shown (B. L. Evans‘) that the critical light 
energy necessary for explosion may be reduced 
by incorporating gold powder in pellets of silver 
azide. It is assumed that the gold particles 
act as electron traps and so increase the photo- 
chemical decomposition occurring during the 
flash. The heat liberated during the decomposi- 
tion is sufficient to melt the surface of the 
azide. It is in the molten state that the azide 
radicals have a sufficiently large mobility to give 
rise to explosive reaction. 

The slow decomposition of a number of 
materials by X-rays was considered in papers 
by Dr. J. V. R. Kaufman!? and by Dr. J. M. 
Groocock.!* The only material which explodes 
during irradiation is nitrogen iodide. This point 
was discussed by Dr. F. P. Bowden who showed 
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how McLaren’s results on the explosion of 
nitrogen iodide by « particles were due to the 
removal of ammonia from the surface of the 
nitrogen iodide by the « particles. 

Professor K. K. Andreev? (U.S.S.R.) concluded 
the first part of the discussion with a paper 
entitled “Some Considerations on the Mech- 
anism of Initiation of Detonation in Explosives.” 
This was a résumé of his own and other Russian 
work and was concerned with the disintegration 
of solids during explosion. He considers that 
the shock wave associated with high-velocity 
detonation arises from the explosion of a 
suspension of the solid-burning explosive which 
is formed in the gaseous-burning region. He 
discussed the mechanism by which this suspension 
was formed and showed how similar considera- 
tions apply to liquid explosives. The break up 
of a liquid to form a droplet suspension is due to 
the turbulent nature of the burning front. 

The second part of the discussion was con- 
cerned with the growth of explosion. Once 
reaction has been initiated in a sufficiently large 
mass of material, that is, a hot spot has been 
formed, then the reaction accelerates to detona- 
tion. A high velocity detonation, about 6,000 
metres per sec., is accompanied by a shock 
wave. This shock wave, which precedes the 
reaction zone, is sufficiently intense to raise 
the temperature of the explosive and so facilitate 
reaction. The formation of this shock wave 
had been described earlier in the day by Professor 
Andreev. In the introductory paper presented 
by Dr. A. D. Yoffe!® it was shown that the 
weak shock wave associated with low-velocity 
detonation is not sufficient to lead to a tempera- 
ture rise in the explosive. The shock wave 
must bring about heating of the solid by a 
mechanism other than compression. For an 
explosive consisting of compressed solid particles 
the passage of the shock wave results in frictional 
heating of the particles. Materials having a 
melting point close to the explosion temperature 
are most affected in this way. Also, if the 
explosive contains entrapped air bubbles, then 
the shock wave gives rise to adiabatic heating. 
These pockets of gas provide suitable hot spots 
from which the detonation may continue through 
a film of material. They also constitute regions 
where small particles of solid are fed into the 
combustion zone. Neither of the above mech- 
anisms however can operate in single crystals 
of explosive. A study of the combustion of 
single crystals of a number of materials has 
stressed the importance of the mechanical 
strength of the crystals. During burning, 
crystals with faults crack and break up so 
exposing large surface areas. This 1s indicated 
in the illustrations which show the burning of a 
single crystal of mercury fulminate (Evans and 
Yoffe). The crystal was ignited by a hot 
platinum wire, which subsequently fuses into 
molten drops. The hot gases from the burning 
fulminate propel the crystal out of the field of 
view. This sequence of pictures was obtained 
with a high-speed camera designed by Dr. J. S. 
Courtney-Pratt. With this camera, evenis lasting 


several milliseconds may be recorded at magnifi- 
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cations up to about 500 at framing rates up to 
50,000 per second. 

The formation of a molten or of a vapourised 
layer is probably important in the growth to 
explosion and in the setting up of a low-velocity 
detonation. 

High-speed photographic techniques were 
also used by Dr. G. P. Cachia and Dr. E. G. 
Whitbread'’; Professor G. B. Cook’; Dr. C. W. 
Lampson and Dr. R. J. Eichelberger** to follow 
the sympathetic detonation of solid explosives 
by shocks propagated across an air gap or through 
a metal strip. Detonation in the receptor 
charge does not always occur at the surface in 
contact with the metal wafer, but initiation may 
occur within the body of the receptor. A ciné 
film prepared at the Aberdeen Proving Ground 
(United States) illustrated this effect. The 
film was prepared from pictures obtained on a 
high-speed framing camera. 

The detonation of pentolite under water by a 
remote spherical primer was discussed by Dr. 
C. H. Winning.” 

As leader of the discussion Dr. F. P. Bowden 
gave a summary of the papers presented. He 
emphasised that there were a number of out- 
standing problems. Very little was known 
about radiation damage in solid explosives 
and there was also the question of spontaneous 
explosions in solids. As far as the growth 


of explosion was concerned more experimental 
results were needed. The disintegration and 
break up of solids ahead of the reaction had been 
stressed by a number of workers. The formation 
of a molten zone and its importance both in the 
growth of explosion and in low-velocity detona- 
tion had been mentioned. With the develop- 
ment of new apparatus and with the techniques 
now available a rapid advance could be expected 
in the near future on the problem of the growth 
of reaction to detonation. 

A full list of the papers presented to the 
meeting is at follows: 
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ALUMINIUM ACCESSORIES FOR OVERHEAD 
CONDUCTORS 


New Types of Less Weight Reduce Labour 


A new range of accessories for the aluminium 
electric conductors employed on overhead trans- 
mission lines has been introduced by the Northern 
Aluminium Company, Limited, Banbury, Oxford- 
shire, to reduce costs and simplify work. 

These accessories include fittings, known as 
Unijoints and Uniterms, which have been de- 
signed for use on all types of seven-strand con- 
ductors with diameters up to 0-558 in., equivalent 
to 0-1 sq. in. of copper. The largest sizes are 
suitable for use with 6/7 strand 0-558 in. dia- 
meter steel-cored aluminium conductors. 

The Unijoint comprises an extruded aluminium 
sleeve into which the two ends of the conductor 
are inserted, positioning being facilitated by an 
indentation in the centre. The sleeve is then 
compressed on to the conductor, starting at the 
centre and working outwards, a mechanical 
hand tool being used for this purpose with the 
smaller and a 10 ton hydraulic compressor for 
the larger sizes. The Uniterm is intended for 
dead-end purposes and can be supplied with or 
without jumper terminals. 

Both types of fitting are pre-filled with a 
jointing compound and sealed with a plastic 
cap. This compound increases the friction 
between the sleeve and the strands so that joints 
made with a single sleeve have the rated ultimate 
strength of the conductor. A further advantage 





claimed is that by using these fittings on steel- 
cored conductors it is no longer necessary first 
to cut back the aluminium strands, then to 
compress a steel sleeve over the steel core and, 
after applying jointing compound, finally to 
compress an aluminium sleeve over the whole. 
These pre-filled sleeves, besides being easier to 
handle, obviate the necessity for the linesman 
carrying a container of compound. 

Laboratory and field tests carried out on 
joints made with both types of fittings have 
shown that after 300 hours of temperature cycles 
there was no loss of tensile strength and that 
the resistance both before and after current 
cycling was less than that of an equal length of 
unjointed conductor. 

The Company have also produced fittings 
with a diameter over 0-558 in., which are known 
as Noral tubular conductor accessories and are 
intended for use on high-voltage transmission 
lines. They are also fabricated from aluminium 
extrusions and their range covers all those fittings 
which were previously produced by castings, 
including dead-end and midspan joints for both 
line conductors and earth wires, “* T ’’ connec- 
tors, repair sleeves and “* disconnectable,” non- 
tension joints. Jointing is actually effected by 
hexagonal compression using standard equip- 
ment, as this ensures good homogeneity. The 
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Typical examples of tubular compression joints 

which have been produced by the Northern 

Aluminium Company for use on overhead electric 
transmission lines. 


new fittings weigh only 40 per cent. of that of 
castings for similar duty without any reduction 
in the standard of performance. The average 
price for similar items is about 15 per cent. less. 

The accompanying illustration shows a group 
of compressed and uncompressed Uniterms and 
Unijoints. At the top is a Uniterm with a 
jumper terminal and below it a wire loop 
Uniterm and Unijoint. The uncompressed fit- 
tings show the plastic end caps, whereby the 
jointing compound is retained. 


LABEL DISPENSER 


A device for supplying an operator with a 
continuous stream of sticky labels already 
detached from their backing paper is now 
available from the Industrial Sellotape Division 
of Gordon and Gotch, Limited, 8-10 Paul-street, 
London, E.C.2. Known as the Multimatic 
Prestic Dispenser, the machine feeds a new row 
of labels of the Prestic adhesive type to the 
operator’s hand as soon as the last of the previous 
row has been removed. A roll of labels mounted 
on their backing paper is fitted into the back of 
the dispenser, which will accommodate any 
width up to 6in. A roller keeps the paper taut, 
after which the backing paper crosses a heated 
element, then over a right-angled edge, and down 
to a pair of rollers in the base of the machine. 
These rollers, which are electrically operated, 
supply the power to draw the backing through. 
As each row of labels passes the heated element, 
the adhesive is semi-emulsified, so that as the 


paper turns down, the labels tend to continue in 
a straight line towards the operator, who then 
pulls them off as required. 

A microswitch tripping mechanism located in 
a housing on top of the machine, controls the 
feed rate. The switch can be adjusted for left 
or right-hand operation. It consists primarily 
of a small roller which is sensitive to the passage 
of the label beneath it, so that the thickness of 
a label breaks the circuit and stops the feed 
rollers moving. When the last of a row of labels 
is removed, the roller falls and switches on the 
power to the motor. 

There are only four controls on the machine, 
one which sets the guide for the width of roll 
being used; one setting the microswitch so that 
it is operated by the last label in the row; 
thirdly, a release catch for the pivoting top section 
which allows access to the microswitch; and 
last, the on/off switch. 
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AERODYNAMIC FACTORS IN 
COMBUSTION CHAMBERS* 


By W. G. E. Lewis 


The determination of limiting heat-release rates 
from reaction kinetics allows a realistic compari- 
son to be made of the performance of various 
types of combustion chamber primary zone. The 
extent to which volume requirements are dictated 
by chemical considerations will depend upon what 
other concurrent and essentially aerodynamic 
processes the designer requires to be carried out 
inside the combustion space. In a system aiming 
at homogeneity, reaction-rate theory can indicate 


the gains which might be realised by use of 


improved techniques of mixing—again an aero- 
dynamic problem. 

In the dilution zone, the mixing problem is again 
pre-eminent, and is equally important for both 
turbo-jet and ram-jet engines. In the first case, 
turbine performance and life are at stake; and in 
the latter, maximum thrust cannot be developed 
without good mixing, even though the initial heat 
release has been achieved without combustion loss. 


The primary function of the aero-engine 
combustion chamber is to release the chemical 
energy of the fuel in the form of an increase of 
temperature of the leaving gases. In accomplish- 
ing this task, it must be able to burn the fuel with 
maximum efficiency, over a wide range of air 
pressure, temperature and velocity. It must 
be capable of operating at different fuel/air 
mixture strengths to vary the outlet temperature 
as demanded by the engine. Its physical size 
must be kept to a minimum to reduce weight, 
and the pressure drop should be as low as 
possible to avoid penalties in engine fuel consump- 
tion. 

Not all these requirements can be met in a 
practical combustion system. As aircraft speeds 
rise even further there will be an even larger 
premium on combustion chamber volume, and 
inlet velocities must inevitably become much 
higher than in present-day chambers. In other 
words, the combustion engineer must face the 
task of meeting demands in the near future for 
much higher heat-release rates per unit volume. 
It is pertinent therefore to ask what are the 
limits in any combustion chamber beyond which 
chemistry calls a halt and further development 
would be of no avail in improving rates of heat 
release. In this short lecture an attempt is made 
to show the order of loading which could be 
obtained in an ideal combustion system restricted 
only by the characteristics of the reacting species. 
In this way a comparison can be made between 
the limiting performance as just described with 
that actually obtained on a practical system. A 
comparison of this sort demonstrates clearly that 
combustion is essentially an aerodynamic process, 
a truth which has been evident for some time, 
although not realised during the initial period of 
development. 

Apart from the reaction zone, aerodynamic 
factors also predominate in governing the per- 
formance of the dilution zone. This controls the 
mixing of hot and cold gases to give the required 
entry temperature and distribution at inlet to 
the turbine or at entry to the propelling nozzle 
of the ram-jet engine. 


CHEMICAL LIMITATIONS 


It is necessary to idealise the combustion 
process in order to set up a manageable theory 
to depict the way in which reaction rates are 
controlled. Modern development of reaction- 
rate theory has really stemmed from the original 
proposals of Arrhenius, who was the first to 
state an equation which represented the tempera- 
ture dependance of specific rates of chemical 
reaction. 


* Paper presented at the 1956 annual meeting of 
the British Association, here puplished for the first 


time. : 
+ National Gas Turbine Establishment. 


and M. V. Herbertt 


This theoretical equation is of the form:— 
B 


SZe ®t, 
‘ (1) 


where Z is the total number of molecular colli- 
sions taking place per unit volume per unit time, 
i 


Reaction rate per unit volume = 


E is a mean activation energy, so that e ®!r is 


the fractional number of molecules with energy 
greater than the limiting value necessary for 
reaction to be possible, T, is temperature in 
reaction zone, and §S is a factor less than unity, 
expressing the probability that activated colli- 
sions will actually lead to reaction. 

If we now assume that the reaction order is 2 
we imply that the rate of burning is proportional 
to the fuel concentration C, and to the oxygen 
concentration C, in the reacting mixture, and 





T, = 500 Deg. K 








Equivalence Ratio & 
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expression (1) now becomes 


E 
Volumetric reaction rate = KC,C,~/T,« *' 
: - & 


in which K and E are constants which must be 
determined from experiment. 

This expression is of interest as it indicates 
that a balance must be struck between concen- 
trations and temperature. The maximum heat- 
release rate will obviously occur below Tmax for 
a given fuel/air ratio, as at that point the concen- 
tration term becomes zero. Actually the peak 
rate occurs for stoichiometric mixtures at about 
0-8 Tmax, i.e., when about 80 per cent. of the 
available heat has been released. Below this 
maximum value, the temperature limits the reac- 
tion rate and above it the concentration of 
reactants does so. 

Let us now examine briefly a_ theoretical 
quantitative analysis of ultimate heat-release 
rates. Obviously a few assumptions have to be 
made, notably that the system is adiabatic and 
homogeneous. If heat losses are known quanti- 
tatively, then the performance of a non-adiabatic 
system can also be evaluated. There is, however, 
no adequate method of dealing with practical 
mixing limitations to homogeneity. Other 
assumptions concern the 
method of treating the 
inefficiency; for example, 
it is assumed that for 
weak mixtures the fuel that 
burns always reacts by 
stoichiometric combination 
and the inefficiency is in 
the form of unburnt fuel. 
Equation (2) yields :— 

Q 
VP? wo f(¢eT, . (3) 
where Q is the air mass 


flow, V the reaction volume, 
P the pressure, ¢ the equiva- 











lence ratio (the fuel/air ratio 
as a fraction of stoichio- 
metric), and « the oxygen 
consumption efficiency. In 
engineering units, this air 
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Fig. 1 Performance of homogeneous reaction zone. 
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Fig. 2 Flow pattern in primary zone of turbo-jet 
chamber. 
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Fig. 3 Single-row “ can ”’ stabiliser showing flow 
pattern. 


is0—00 loading parameter is in Ib. 
per sec. ft.* atm.? 

In his classical series of 
experiments using an insu- 
lated spherical reactor, 
Longwell' determined practical values of K and 
E, and using these it becomes possible to determine 


a for any given value 


of ¢ and mixture inlet temperature. The locus of 
these maximum values constitutes the stability 
curve, and a typical one is shown in Fig. |. It is 
clear from the above expression that the loading 
parameter will vary with inlet temperature, and 
it has been found that one may write:— 


ae S(¢ 9) 


VP*e" 
where T; is mixture inlet temperature, is a 
constant varying with ¢ and 7 is combustion 
temperature rise efficiency (a more convenient 
quantity in practice than a consumption effi- 
ciency). 

This analysis suggests that for a combustion 
system which does not depart greatly from a 
homogeneous mixture the conditions under which 
flame extinction occurs can be correlated by 


the maximum value of - 


plotting ~ , against equivalence ratio at extinc- 


tion. Experiments using premixed fuel vapour/ 
air mixtures have confirmed this using “ can” 
stabilisers of the type which will be discussed 
later. A further result is to suggest a rational 
unit of intensity based on the air loading para- 
meter times 7, fuel/air ratio and calorific value, 
which gives units of heat release of CHU per sec. 
ft.* atm.? instead of the usual units of CHU per 
sec. ft.* atm., which have no real physical signifi- 
cance. It must be pointed out that even this 


gree 
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form of intensity has no value in itself unless 
qualified by a set of conditions. The limiting 


ar 
value of VP will clearly occur under low pressure 


and temperature conditions at inlet—generally 
corresponding to high altitude. 

Taking the maximum value of the loading 
parameter at 185 as given in Fig. 1, an equivalence 
ratio of 1-03, a combustion efficiency of 80 per 
cent. and a fuel with a net calorific value of 
10,000 CHU per Ib., the heat release rate in a 
homogeneous adiabatic reactor is about 340 
million CHU per hr. ft.* atm.? Owing to the 
marked dependence of reaction rate on tempera- 
ture, a reduction of inlet temperature from 
500 deg. K. to 370 deg. K. will reduce the heat 
release rate by a factor of 1-6, giving a heat 
release value of 220 million CHU per hr. ft.* atm.* 

These values can only be appreciated when 
compared with the performance of various 
current types of combustion equipment. Table I 


Tasie 1.—Rates of Heat Release 
Maximum Heat Release Rate, 


Millions of CHU/hr. cub. ft. 
of Combustion Vol. Atm.* 


Combustion System 


Adiabatic homogeneous reactor 116 
Ram-jet engine - 4 5 
Turbo-jet engine (primary zone 

only) .. i ‘is 


Operation at 95 per cent. efficiency assumed 
Inlet temperature, 500 deg. K. 

Iniet pressure, | atmosphere. 
Stoichiometric conditions overall. 


attempts to do this in a very broad and general 
manner. The value for the turbo-jet chamber 
was based on engine operation at a flight speed 
of Mach 0-9 at 55,000 ft. At first glance it 
appears that there is still room for improvement, 








mixing zones is obvious when one realises that 
the chamber must operate at overall mixture 
strengths outside the normal limits of inflamma- 
bility. Fig. 2 depicts the flow patterns in the 
primary zone and illustrates the method of 
obtaining large-scale recirculation by mixing air, 
fuel and hot exhaust products. Vortex forma- 
tion is obtained by feeding air inwards by means 
of separate jets from radial holes located round 
the circumference of the primary zone. A suit- 
able angle of penetration is achieved by avoiding 
excessive axial velocities at the entry to the hole. 
To obtain adequate inter-mixing of fresh air 
with the fuel from the atomiser and to give some 
measure of stability to the vortex pattern, some 
of the air is admitted into the zone from a swirler. 
The proportion entering in this way is a matter 
which only experience on a given chamber can 
settle. Various research workers? have made a 
study of the maximum fuel-burning capacity 
of a vortex. Their analysis consisted of deter- 
mining the circulating mass flow, noting the 
air density, and vortex velocity profile and then 
assuming a factor which relates the amount of 
fresh air entrained to the total mass recirculating. 
With these quantities it is possible to say how 
much fuel can be burnt in the vortex. One of the 
drawbacks of this analysis is how to determine 
the fresh-air entrainment factor, as the aero- 
dynamic processes are rather too complex for 
either a theoretical figure to be derived or even 
a measurement to be made. 

Such a system as described is far from homo- 
geneous, and in fact is deliberately made so to 
give the chamber added flexibility in terms of 
working limits. These changes of local fuel/air 
ratio across the zone invalidate the use of reaction- 
rate equations to determine absolute loading 
limits, but it has been found that the parameters 
deduced from such an analysis can be used to 
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Let us now examine the extent to which these 
combustion zones are making full use of their 
volume by comparison with what is considered 
to be the limiting performance defined by chemi- 
cal reaction rates. 

Turbo-jet Chamber 

Fig. 5 shows the contrasting performance 
between the turbo-jet primary zone and that 
of a homogeneous adiabatic system. The volume 
taken is that of the primary zone only, and the 
value of equivalence ratio is the overall value for 
the zone. The shaded area denoting the turbo- 
jet chamber covers a range of values of ¢ from 
about 0:4 to 1-5. It is evident that: (i) peak 
loading rates are far less than for a homogeneous 
system, and (ii) efficiencies fall far below those 
possible in systems in which reaction rate is the 
governing factor. 

Inevitably this must be so for a chamber with 
separate fuel injection, as only a fraction of the 
chamber volume is filled with inflammable 
mixture and even less with a mixture having 
stoichiometric proportions. Altitude operation 
with low fuel flows accentuates these conditions 
still more. The remaining volume is an essential 
requirement of the processes of fuel evaporation 
and fuel-air mixing, and further refinements in 
flow arrangement are not likely to produce any 
great gain in heat-release rates in chambers 
with separate fuel injection. 

Can Stabiliser with Premixed System 
Fig. 6 shows the comparison between predicted 


and measured performance, for a selected value 
of equivalence ratio. The observed performance 


gives a higher value of VP? than that predicted 
for a reaction-rate controlled system, but the 


overall heat-release rate is considerably less. 
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Fig. 4 Flow pattern using water as the working fluid. 


as indeed there is, but it must be borne in mind 
that in most practical devices some portion of the 
combustion chamber volume is used for injection 
and evaporation of the fuel, and mixing of air 
with the fuel, or maybe for no real purpose at all. 
This leads to a more detailed examination of the 
cause of this difference in heat release rates 
between the ideal system and those obtained 
in turbo-jet and ram-jet engines. 


COMBUSTION CHAMBER REACTION 
ZONES 


Air velocities through chambers* are of the 
order of 70 ft. per sec. for turbo-jet engines and 
may well reach over 250 ft. per sec. with ram-jet 
engines. One of the prime objects of design in 
any reaction zone is the provision of a region in 
which a flame can be stabilised. There are many 
ways of doing this, which gives support to the 
claim that combustion is more of an art than a 
science. Development is still rather an ad hoc 
process and consists of trying out various 
geometric arrangements, paying particular atten- 
tion to the part played by such variables as fuel 
injector characteristics, air swirlers, etc. 

The need for separate primary and secondary 

* Based on total air flow, chamber inlet density, 
and maximum casing cross-sectional area—merely a 
conventional reference quantity. 
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present or correlate results of chambers operating 
at various air loadings and inlet air pressures. 
This we shall see later, but first let us examine 
another type of reaction zone which is supplied 
with a single premixed stream of fuel and air in 
contrast to the previous arrangement in which 
the fuel and air flow in separately. Fig. 3 shows 
such a simple combustion system known as the 
“can” type stabiliser. It is similar in principle 
to the turbo-jet chamber but with the upstream 
end closed—i.e., with no inlet swirler. A recir- 
culation zone exists upstream of the holes at 
which the mixture enters. The upstream recircu- 
lation zone is fed by the break-up of impinging 
jets, and the hot products of combustion flow 
out between the jets and help to burn the mixture 
flowing downstream. A number of workers have 
studied the characteristics of such a flow pattern 
fed by a premixed fully-vaporised mixture. To 
promote the required circulation the jets are 
required to have deep penetration. If the hole 
sizes are designed for low load conditions, then 
at much higher loadings the penetration will 
increase considerably, giving rise to a central 
core of high velocity and low efficiency. A typical 
photograph illustrating such flow conditions is 
given in Fig. 4, with water used as the working 


fluid. 


Reaction Rate Theory, ——— Single Row Can 
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Fig. 6 


Figs. 5 and 6 Comparison of operating ranges 
of different reaction zones. 
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Fig. 7 Form of dilution zone performance. 


This is due to the much lower value of overall 
efficiency, which suggests that the conditions 
inside the can are not homogeneous. Efficiency 
measurements of such a system at high loading 
reveals a cold core as previously discussed in our 
remarks on flow patterns. Again, as for the 
turbo-jet chamber, it appears that chemical 
kinetics have not imposed a fundamental limit, 
but here there may be considerable room for 
improvement, as the space requirements for 
fuel-air mixture preparation which is now 
external to the can have disappeared. Better 
injection techniques are suggested, which avoid 
the formation of cold cores, by paying particular 
attention to the degree of jet penetration 
employed. To develop the can-type combustion 
chamber to the full, attention must be paid to the 
distribution of jets to ensure that the space is 
fully utilised for combustion, and to the size of 
holes to obtain the requisite amount of pene- 
tration. It is expected that the size of holes in 
successive stages will increase axially with 
increase in mainstream momentum. A system 
developed along such lines can be expected to 
give the performance indicated in Fig. 6. The 
remaining difference between this and a theoreti- 
cal reaction-rate controlled system can be 
attributed to:—‘i) failure to achieve perfect 
mixing between combustion products and fresh 
mixture, and (ii) heat losses from the can. 

Heat losses from the can walls are important, 
as they result directly in a lowering of the reaction 
gas temperature, which in turn limits the chemical 
reaction rate. For example, a 10 per cent. heat 
loss will reduce the combustion rate by a factor 
of 2. 


DILUTION ZONE—MIXING OF 
COMBUSTION PRODUCTS 


We shall now examine the importance of the 
dilution zone for both turbo-jet and ram-jet 
engines. 

Turbo-jet Engine.—The prime object is to 
ensure an adequate degree of mixing of the hot 
products from the primary zone with the secon- 
dary cold air, with the minimum of pressure drop 
and space. The quality of mixing may be 
assessed by means of a temperature distribution 


_ ROR Tmean 


T, % 
factor such as —"" , or other convenient 


Tmean — inlet 
forms. For a given geometry, the temperature 
distribution factor is a function of the pressure 
loss, and it is to be expected that a better tempera- 
ture distribution will be obtained with a high 
rather than a low pressure loss. Yet a further 
parameter is the length/diameter ratio for a 
given volume, and Fig. 7 indicates the relationship 
between these variables for a particular system. 


(The value of ; refers to the dilution zone and not 


to the whole chamber.) 

In practice a compromise must be sought 
between pressure loss and temperature distribu- 
tion, bearing in mind that the latter affects 
directly the turbine efficiency, and might even 
impair the mechanical strength and life of the 
blading. The former has a direct bearing on 
overall thrust and fuel consumption; for 
example, a 5 per cent. loss of total pressure will 
reduce the specific thrust of an engine designed 
to operate at 500 miles an hour in the stratosphere 
by about 1-5 per cent. Dilution zones normally 
fall into two categories: (i) Using radial cold 
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Fig. 8 Mixing of combustion products. 
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remainder of the air leaves at the inlet temperature 
of 480 deg. K. With complete mixing a uniform 
outlet temperature of 1,800 deg. K is obtained 
for the same overall fuel/air ratio. For both 
cases a combustion efficiency of 100 per cent. is 
assumed. 

One may now consider the relative thrust of 
the two cases by employing the momentum 
equation and, for the purpose of this example, 
making the assumption that the pressure ratio 
across the final nozzle is infinite—i.e., vacuum 
conditions at exhaust. Considering an element 
of flow dQ, then the thrust for complete expan- 
sion to any pressure is given by dF = vdQ. 
(Newton’s second law), where v is the exit 
velocity and F is the gross thrust. 

For vacuum exhaust conditions 


vo = S27 IC, T, 


where C,, is gas specific heat at constant pressure, 
T, is gas total temperature; so 


For constant total Q the ratio of thrust can then 
be expressed by 


Funmixed 2 x ldQvVvc » TI 
F mixed Q vC>T, 
where the dashed quantities relate to an enthalpy 
mean state. 


With Mixer Using the appropriate 




















values for this example, 
the extreme case of no 
mixing gives a reduction 
of exit gross thrust per 
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Ib. of air of about 9 per 
cent. compared with 
that of the mixed case. 
This could mean a loss 
of about 27 per cent. in 
net thrust for a ram-jet 
operating at Mach 3. 
This is because the net 
thrust of a supersonic 
engine is the difference 
between large inlet and 
outlet forces, so that a 
small change in one con- 
siderably changes the net 
quantity. 

A further interesting 
result is the change of 
propelling-nozzle throat 
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area required to pass a 
given flow with given 
total energy at a uniform 
temperature compared 
with that for a non- 
uniform temperature. 
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Fig. 9 Effect of mixers on performance. 


jets which penetrate the hot stream. The mixer 
can be designed to ensure the required amount of 
penetration at all stages. Excessive penetration 
means extra pressure loss, and lower pressure 
losses for a given penetration can be obtained 
by using a small number of large holes rather 
than a large number of small holes. (ii) Using 
scoops or chutes to transfer the cold air to regions 
where it is needed. This is a more economical 
system in terms of pressure loss, but suffers 
other disadvantages such as added weight and 
danger of mechanical failure. 

Ram-jet Engine.—At first sight it might appear 
that maximum thrust per unit air-flow is synony- 
mous with 100 per cent. combustion efficiency, 
but a closer study of flow conditions reveals that 
an appreciable loss in thrust is possible if the 
gas has a non-uniform distribution of tempera- 
ture before the propelling nozzle. Fig. 8 has 
been drawn to illustrate the problems, and values 
of temperature are indicated for both mixed and 
unmixed conditions. For this hypothetical un- 
mixed case it is assumed that 50 per cent. of the 
air is burnt at a fuel/air ratio of 0-06 giving a 
temperature of 2,340 deg. K, and that the 


rT 
$ 10 is 20 


Using the continuity 
expression for choked 
flow, we can now write 
Funmixed D> jG P, dA | 
F mixed G’ P,’ A 
where A is the nozzle throat area. G is a 
function of specific heat ratio only. 

This immediately tells us that the ratio of areas 
for a given total Q and common P, is approxi- 
mately equal to the ratio of thrust. It is evident, 
therefore, that for an engine with an intake 
designed to accept a given flow at certain condi- 
tions, its nozzle (if designed for uniform dis- 
tribution of temperature) would be over-sized if 
the inlet temperature turned out to be non- 
uniform, and the result would be a loss of total 
pressure at the nozzle. For a high nozzle 
pressure ratio the additional loss in thrust would 
not be serious; but at relatively low pressure 
ratios, say below 5 to |, it could become a large 
factor in engine performance. 

Fig. 9 has been drawn in order to give some 
idea of the trends in performance which relate 
to the use of mixers. It is readily apparent that 
one cannot rely on the mechanism of turbulent 
diffusion to give a uniform temperature in a 
short length of duct, and resort must be made to 
a deliberate mixing device such as jet penetration, 
scoops, or possibly swirlers. Again one can 
see that a compromise must be sought between 
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the gains in thrust achieved by improved tem- 
perature profiles, and a corresponding 
brought about by a reduction in pressure in 
obtaining them. This latter effect, as mentioned 
earlier, becomes of less importance with increased 


nozzle pressure ratio. 


REFERENCES 
* J. P. Longwell and M. A. Weiss, * High Tem- 
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By weighing coal on delivery to domestic con- 
sumers, sacks, time and handling costs can be 
saved. 


In the absence of any move by the big manufac- 
turers, comparable with the introduction of the 
Fiat 500 in Italy, new constructors are endeavour- 
ing to secure a place in the market with small, 
cheap motor vehicles using a large proportion of 


proprietary components. 


After building locomotives for nearly 100 

} years, the Hunslet Engine Company, Limited, 
a Leeds, has revealed the prototype of a Scootacar 
which it hopes to put into production later this 
year. It is an enclosed three-wheeled scooter 
with handlebar steering, to carry two adults and 
a child. Bodywork is in plastics and the engine 
is a 197 c.c. Villiers two-stroke, driving through 
say Brakes are Lockheed 
“i hydraulic. The makers claim a cruising speed 
a : of 45 m.p.h. and a fuel consumption of 60 m.p.g. 


Se a four-speed gearbox. 


Fig. 1 The Scootacar is for two adults and 


a child. 
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COAL DELIVERY 


In coal yards a considerable time is taken up in 
bagging coal for domestic consumption from the 
bulk loads that arrive by road or rail. Moreover, 
a considerable amount of capital is tied up in 
providing the very large number of sacks that 
are necessary. To avoid this, Charrold Limited, 
Trinity-square, London, E.C.3, have introduced 
a bulk lorry which incorporates an automatic 
bagging plant at the rear. 

The lorry has one of their standard bodies 
carrying up to 8 tons of coal, and fitted with a 
central bottom conveyor of a type developed 
from those already in use in bulk delivery 
vehicles. As in the case of the latter, it is oper- 
ated by a hydraulic motor supplied from the 
engine of the lorry. Coal from this conveyor 
falls into a specially designed sack, which rests 
on a scale pan. Control of the delivery is by 
a lever on the right-hand side of the back of 
the lorry, which gives fine regulation of the 
speed of the conveyor belt. The last few lumps 
can be added by hand if desired, when it is 


FIAT FINDS 


Ninety per cent. of all cars made in Italy come 
from Fiat, which with its 75,000 workers and 
output of 2,000 vehicles a day is the largest indus- 
trial concern in Italy. It is not surprising that 
its activities should be spreading outside the 


NEW ECONOMY CARS 


at 30 m.p.h. Price in England will be £297 10s. 
including tax. The car is only 6 ft. 9 in. long. 

Coronet Cars Limited, Denham, are building 
an open three-wheeler of roughly the same carry- 
ing capacity. It has a plastics body on a steel 
chassis frame with channel-section side members 
and tubular cross members. Front suspension 
is by wishbones and the rear wheel is carried on 
a swinging arm, Armstrong coil spring damper 
struts being the suspension medium in each case. 
Girling hydraulic brakes are fitted. The engine 
is the Excelsior Talisman twin two-cylinder air- 
cooled two-stroke of 328 c.c. capacity mounted 
at the rear, driving through a multi-plate clutch 
and three-speed and reverse gearbox, and then 
by chain to the rear wheel. There is a folding 
top and detachable plastics side windows to 
fit on the doors. A small luggage locker is con- 
tained in the tail. The makers claim a maximum 
speed of 60 m.p.h. and a fuel consumption of 
60 m.p.g. at 30 m.p.h. Price in England is 
£445 12s. 6d. including purchase tax. The car is 
11 ft. 8 in. long and weighs 812 Ib. 
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observed that the scale is beginning to float. 
The weighing machine has been approved by 
the Board of Trade and is claimed to give 
accurate weighing in any normal vehicle position. 

When the full weight has been loaded into the 
sack, the operator moves the control lever for 
the lifting arms, and these raise the sack on 
its platform to shoulder height, enabling him to 
walk away with the sack without any necessity 
for lifting. The raising arms, which are hydrau- 
lically operated, are interlocked with the scales 
so that they cannot be raised until the full 
weight has been delivered. A counter mounted 
on the back of the lorry has two dials, one of 
which gives the number of sacks lifted per batch, 
and can be re-set to zero for each delivery, and 
the second (which has a locked cover) records 
the total number of sacks handled from the 
lorry and is used for record purposes at the yard. 

The fact that only two or three bags are 
required not only cuts down the initial cost, 
but also assists in accurate weighing, since 
these bags can be closely tared to uniform weight. 
The lorry can be bulk loaded at the yard, thereby 
saving time and giving quicker turn-round of rail 
wagons since the process takes only some 
10 minutes, whereas loading an equivalent 
weight of 8 tons in bags can take up to 2 hours. 
Operation speed at the customer’s house is 
three 1 cwt. bags in 60 seconds, and the only 
manual work required is the transport of the 
bag from the lorry to the coal-hole. It is 
claimed that with the use of this lorry coal 
delivery schedules can be cut by up to 40 per 
cent., and handling costs are reduced. 


NEW FIELDS 


range of motor cars. Long standing Fiat 
operations include magnetite, pyrites and oligist 
mining; iron and steel works, especially high 
quality stainless steel; and castings, forgings and 
rolled and drawn bars. Apart from motor cars, 
Fiat make tractors, power plants, marine Diesel 
engines, machine tools, air conditioners and refrig- 
erators and aeroplanes. They are constructing 
the G.91 light ground-attack aircraft for N.A.T.O. 

Fiat’s expansion since the War has been built 
on modernisation and rationalisation, together 
with a policy of high wages and welfare for the 
workers. For the model 600, automatic produc- 
tion methods on the Detroit pattern were intro- 
duced. Not surprisingly Fiat have intensive 
training and education courses and employ large 
numbers of university graduates. But it is their 
overseas activities that are most spectacular. 
For overseas sales of all kinds Fiat operates 
through an affiliated company called Impresit 
(Italian Enterprises Abroad), founded in 1929. 
Fiat has controlled Impresit since 1933. Most 
of the big contracts obtained by Italian industry 
abroad have been handled by Impresit with the 
Fiat organisation in the background. The 
Fiat connection goes beyond financial control. 
The company’s agents ovefseas send in a steady 
stream of information on schemes contemplated, 
market conditions, likely competition and so on. 

Fiat experience, through the _ technical 
projects office and Division of Special Affairs 
comes in at planning stage. Thus no contract 
can be carried out without Fiat machinery and 
equipment. Before the war the main jobs 
undertaken by Impresit were on the Lisbon and 
Oporto harbours, the construction of the 
Trans-Persian railway, hydro-electric schemes in 
Turkey, housing estates in Egypt and public 
works in Ethiopia. During the war some of 
the overseas interests of Impresit were put 
under Swiss control. Since 1950, it has been 
active again. Important public works in Por- 
tugal, Nigeria, Egypt, Rhodesia and South 
Africa have been carried out through various 
subsidiaries. Impresit’s biggest success, however, 
has been securing the contract for the Kariba 
power scheme on the Zambesi River, which will 
involve the creation of the largest man-made lake 
in the world. From now on whenever contracts 
for engineering work are to be had Impresit will 
be tendering. 
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Marketing 


FAVOURABLE EXPORT PROSPECTS 


The forecasting of broad demand trends in 
export markets is something industry generally 
has not yet attempted on a large scale. Numer- 
ous companies, including some very large ones, 
were Caught unawares by the sudden imposition 
of import restrictions by the governments of 
Australia, New Zealand, South Africa, India 
and others. Yet none of these companies need 
have been surprised: the factors which bring 
about these sudden embargoes can be observed 
many months before action is taken. 

The General Electric Company point out in 
the July issue of their Export Guide, the fourth 
since the service began, that world markets are 
continually changing. Their advice to exporters 
is that they “must continually assess and 
re-assess their prospects in foreign countries.” 
Furthermore, although the country’s imports 
may be steady or expanding, “import needs 
can change swiftly, which means that different 
kinds of goods are required. Hence, exporters 
must continually bear in mind the many variables 
pa enter into the successful conduct of foreign 
trade.” 

The Export Guide, which contains a detailed 
review of trade with the Americas and a short 
article on trade with China, presents the whole 
pattern of British trade for 36 product groups in 
34 important world markets. On the whole, 
prospects for British exports are good and 
improving. The outlook is bad only in three 
countries, Finland, India and the Irish Republic, 
and deteriorating in eight countries of which 
the more important are Denmark, France, the 
Netherlands and Pakistan. In 16 countries the 
outlook is good, and in seven, including the 
United States, the Argentine, Sweden and Egypt, 
it is improving rapidly. The whole general 
situation is improving. 


OR ME 


Rising Vehicle Exports 


The recovery staged by the British motor indus- 
try during the early months of the year has been 
well maintained. By the end of June production 
of road vehicles had passed the half million mark 
and was still rising. During these six months 
exports totalled £120 million. The most satis- 
factory aspect of the statistics published by the 
Society of Motor Manufacturers and Traders is 
the increase in car exports. Some 205,000 were 
shipped abroad, 24,500 more than during January 
to June, 1956. Home sales, on the other hand, 
were 30,000 down, to less than 200,000. 

Performance in North America has been par- 
ticularly good. The United States was the 
principal market, taking 43,000 cars in the six 
months, almost three times the corresponding 
figure for 1956. In addition, 17,000 cars were 
exported to Canada, bringing the North Ameri- 
can total to about 60,000 or 29 per cent. of all 
export sales. Stanley Clark, chief executive of 
the S.M.M. and T., attributed their success in 
export markets to the growing popularity of 
British car styling and to the fact that manu- 
facturers’ modernisation and expansion plans 
at home are beginning to make their influence 
felt, while abroad the service problem has been 
realistically and effectively handled. 


x * * 


Cars for All 


Salesmanship and Sir William Rootes are hard 
to separate. The chairman of the Rootes Group 
rarely misses an opportunity to spread the gospel 
on behalf of the British motor industry. His 
chairmanship of the British Dollar Exports 
Council has made a major contribution to the 


expansion of British exports to North America, 
with cars as their spearhead. Sir William has 
just submitted a paper entitled “ The Prospect 
of Motorisation in Europe ’—which was read 
for him in his absence—at an international 
conference in Switzerland. A more descriptive 
title would have been “A car for every Family 
in Europe.” 

Sir William spoke of the “ psychological, 
social and economic necessity” of the car and 
related its use to the main theme of the confer- 
ence. This was “The Shopping Centre in 
Europe,” which would gradually move away 
from crowded towns. He visualised large, 
American-style shopping centres with huge car 
parks to accommodate a completely motorised 
shopping public. This would make possible 
considerable reductions in distribution costs, 
and a solution to the parking problems which 
plague most townfolk. 

Sir William’s lecture reviewed the growth of 
motoring in Europe, which has been consider- 
able since 1950, and indicated that it would 
continue—as an inevitable result of rising stan- 
dards of living. A car for every family, and roads 
to carry them, was Sir William’s dream for a 
prosperous Europe. 


x k * 


Courses on Marketing 


The Department of Management Studies of 
The Polytechnic, Regent Street, London, are 
to be congratulated on the inclusion of courses 
on the European Common Market and Restric- 
tive Trade Practices in their programme for the 
term beginning September 23. These two 
courses are designed to give senior executives a 
good understanding of the implications of the 
Government’s free trade policy. On the Common 
Market, ‘* members will be shown how to relate 
their firms’ domestic and export plans to the 
expected developments.” The Restrictive Prac- 
tices Act, 1956, will be explained and practical 
guidance given as to “the manner in which 
real and alleged restrictive trade practices are 
likely to be dealt with first by the Court and then 
by the enforcement authority set up by the 
Government.” 

Another most interesting development is a 
senior course on marketing, “ intended to open 
up a new field which urgently requires our 
attention in the coming years.” This will 
consist of five evening lectures on consecutive 
Thursdays starting on September 26. The 
greatest need in this field is probably to show 
company directors and senior executives that 
marketing is not a job which anyone can do 
without training or special knowledge. Too 
many heads of companies, who would not 
dream of laying down the law in the production 
engineering or the design departments, consider 
themselves expert sales organisers. To be 
aware of modern techniques in this field, and 
to understand the problems, is a major need of 
industry. 


Seas 


Broadening Sales Horizons 


A new and interesting approach to export 
selling has been tried out successfully by Rocol 
Limited, the manufacturers of industrial lubri- 
cants. Their chairman and managing director, 
Captain F. G. Wayman, considers that the 
effectiveness of sales staff is increased if they 
have a good broad knowledge and experience 
of the company’s products and markets. He has 
therefore initiated a system whereby home 
sales staff make regular visits to overseas agents, 
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with the object of giving practical demonstrations 
and advice on the company’s products. Their 
East Midlands representative is visiting the 
Rocol agent in Sweden, and will make a compre- 
hensive tour of the country. 

The company consider that the foreign agent 
will thus gain the advantage of ‘ on-the-spot 
information from specialised sales engineers 
with considerable field experience of Rocol 
products.” Their familiarity with lubrication 
problems will enable them to suggest to the 
overseas agent “a considerable number of 
likely sales openings” and the home sales 
engineers will in return gain experience of 
production, maintenance and _ engineering 
methods in foreign countries. This is, of 
course, being done already by many engineering 
companies whose application engineers tour 
the world, but not in a systematic manner. 
Apart from new ideas and broader sales horizons, 
it may prove a good way to knit together an 
agency network. 


eo: 8% 


British Triumph 


The prestige of the British locomotive industry 
has received a welcome fillip with the capture of 
a large South African order for electric loco- 
motives. Against fierce and world-wide com- 
petition Metropolitan-Vickers South Africa (Pty.) 
Limited have secured the largest single order for 
this type of locomotive ever placed by South 
African Railways. One hundred and thirty-five 
locomotives, each rated at 2,000 b.h.p., will be 
built in the Stockton works of Metropolitan- 
Vickers—Beyer Peacock Limited, where the 
mechanical parts will be made. The electrical 
equipment will be manufactured at the Metro- 
politan-Vickers works at Sheffield and Trafford 
Park. 

Some two hundred Metropolitan-Vickers loco- 
motives are already in operation on the electrified 
lines of the South African Railways, where the 
first came into use in 1922. Their wish to keep 
to the same make must have been a strong influ- 
ence in placing the order with Metropolitan- 
Vickers. Nonetheless such large purchases can- 
not be made on the basis of continuity alone, and 
both delivery and price must have played a major 
part. The first locomotive will be delivered 
within 20 months: a very short time for so large 
a product. 


2. 


Good Taste 


Increasing use is being made of regular publica- 
tions by manufacturing companies to reach a 
wide public. A good many of them go to 
great trouble and expense to produce attractive 
annual reports which are circulated to share- 
holders and in some cases to customers and 
suppliers. A growing number of the large 
companies publish periodicals, generally quar- 
terly, designed to appeal to the public at large, 
which are widely circulated to all those with 
whom they have had dealings. This type of 
prestige advertising is very effective if it tells an 
interesting story and is in harmony in the 
company’s general character. 

The Rolls-Royce Bulletin is a good example of 
this type of periodical. The July issue contains 
only one article, “ Roads and Romans,” by 
Rollo Waterhouse, which takes the reader 
through London on to the road to Salisbury and 
Exeter. The illustrations are black and white 
photographs of exceptional quality and interest, 
particularly those of the West Gate to Winchester 
and an aerial view of Old Sarum in the Salisbury 
plains. The article is followed by 25 pages of 
photographs of Rolls-Royce products—ma:nly 
cars, aircraft and ships. The general effect is 
one of dignity and good taste, the equal to which 
is rarely seen. 
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Book Reviews 





DEFEATING THE RUST MENACE 


Protective Painting of Structural Steel. By F. 
Fancutt and J. C. Hupson. Chapman and 
Hall, Limited, 37 Essex-street, London, W.C.2. 
(21s.) 


For many years the Corrosion Committee of 
the British Iron and Steel Research Association 
has been engaged in the general study of the 
corrosion of ferrous metals. Its detailed investi- 
gations of one of the most important 
problems in this field, namely the protection of 
iron and steel against corrosion by painting 
and other types of surface coating, have been 
supervised by its Protective Coatings (Corrosion) 
Sub-Committee of which both the authors of the 
present book are members, Mr. Fancutt, the 
representative of the British Transport Commis- 
sion, being the chairman, while Dr. Hudson is 
head of the B.LS.R.A. Corrosion Laboratory. 
In 1941 the Sub-Committee published a brochure 
which presented, in simple terms, the conclusions 
concerning the best methods of protecting struc- 
tural steelwork that had been reached from the 
results of the Sub-Committee’s researches up 
to that date. During the past 15 years several 
important developments in anti-corrosion tech- 
nology and practice have taken place, and 
investigations have been continued to appraise 
the merits of new types of coatings and new 
methods of metal preparation and paint applica- 
tion. 

It will be appreciated that the term “ new ” in 
this sort of connection must be relative because 
the most convincing test of a corrosion-protection 
system must be carried out under field conditions 
and be prolonged, sometimes for many years, 
until firm conclusions can be reached. Much 
of the information given in this new book, for 
instance, is the outcome of four major series of 
trials commenced ten or twelve years ago. Most 
of the materials and methods that have been 
studied are, in consequence, now familiar to 
paint technologists and structural engineers, 
but it would be a mistake to regard them solely 
on that account as superseded by more recently 
publicised products for which extravagant claims, 
unsupported by adequate trial results, are not 
unknown. The authors, while manifestly abreast 
of all such modern developments, have wisely 
restricted their discussions to matters of experi- 
mental fact proved by the carefully designed 
testing of structural steelwork exposed to a wide 
range of atmospheric conditions. 

The principal impression conveyed, therefore, 
is of thorough knowledge based on practical 
experience in the three major factors: surface 
preparation, choice of paint and painting pro- 
cedure. An introductory statement of general 
principles emphasises how important it is for a 
structure to be designed so that every detail is 
accessible for rust removal and painting. 
Descriptions of pre-painting surface preparation 
by weathering and hand-cleaning, pickling, flame 
cleaning and grit blasting are exemplified by com- 
parative data demonstrating the superiority of 
pickling or blasting. An account of phosphate 
surface processes, including etch primers, and 
of non-ferrous metal coatings leads to a general 
discussion of priming and finishing paints in 
which the influences of alternative formulations 
on durability are shown by test results. The 
strategy and tactics of outdoor paint application. 
as affected by temperature and weather condi- 
tions, are instructively surveyed with reference 
to meteorological records, affording some support 
to the authors’ opinion that, on the whole, brush 
painting gives better results than spray or roller 
coating. Their recommendation that the total 
paint thickness on structural steelwork should 
be about 5 mils is less controversial, while their 
suggestions on when and how to repaint a 
structure merit approval even though circum- 
stances may not always permit them to be 
followed. The practical application of the 
principles of protective painting is illustrated by 
details of the procedure pursued in four cases, 


one of which—a railway footbridge—was in 
excellent condition eleven years after the initial 
painting. 

A brief consideration, in the concluding chap- 
ter, of the special painting requirements for steels 
exposed to higher than normal atmospheric 
temperatures, and for metal-coated steels, 
exemplifies a valuable characteristic of the book 
as a whole. It is quite evident that, although 
the authors are primarily concerned with the 
protection of structural steel, much of the detail 
of their argument and practically all their exposi- 
tion of the general principles of protective paint- 
ing apply almost equally well to steel used for 
other than strictly structural purposes. For this 
reason, as well as for its clear, concise presenta- 
tion of a great deal of valuable information, the 
book can be unreservedly recommended. 
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LOCATING HINGES 


Plastic Design of Portal Frames. By JACQUES 
HEYMAN. Cambridge University Press, Bentley 
House, 200 Euston-road, London, N.W.1\. 
(10s. 6d.) 


In recent years the calculation of structural steel 
frames through the application of the plastics 
theory has gained many adherents among 
engineers. There is little doubt that for steel 
structures, particularly the open-frame type, the 
technique has much to commend it and is now 
a well-established tool in the engineer’s repertoire 
of analytical methods. It offers particular 
attraction to the designer—using the term in its 
proper and accurate sense—since intuitively 
derived designs can be readily and quickly 
checked and resulting alterations of design do 
not cause very lengthy re-calculations. 

The existing literature on this subject has been, 
for the greater part, in the form of technical 
papers, and the present book, written on an 
essentially practical basis, is to be welcomed. 
The author confines himself to the subject of the 
title with an admirably concise style. 

The book contains four chapters, namely Con- 





August 2, 1957 ENGINEERING 


tinuous Beams and Purlins, Single-Bay Pitched 
Roof Portal Frames, Multi-Bay Frames, and 
Stanchion Stability. The elements of the tech- 
nique are given in the first chapter. Here the 
author shows that the load factors used in the 
book, 1-75 for dead plus superimposed loading 
and 1-40 for dead plus superimposed plus wind 
loading, can be derived from the limiting stress 
clauses of B.S. 449. The actual choice of load 
factor in any practical case lies with the designer 
who—as is stated and could have been empha- 
sised with advantage—must carefully consider 
each case on its merits. There are numerous 
cases where the load factors would have to be 
greater than those adopted in this book. 

The author develops his technical argument 
on the basis of the *“ safe”’ and the “ unsafe ” 
theorems. The latter, stating that “* any solution 
corresponding to an arbitrarily chosen mechan- 
ism is unsafe, and in the best case correct if the 
mechanism happens to be correct,” is of pro- 
found importance and, although sometimes 
thought self-evident, is deplorably frequently 
overlooked by the inexperienced. The proof of 
this theorem should have been included. Two 
methods of analysis are shown. One is a draw- 
ing-board method which will be preferred by 
designers and indeed is the more appropriate 
method in this particular technique. The other, 
based on “ virtual work,” will find its adherents 
among those engineers who are more analytically 
inclined. 

The author clearly expects his readers to have 
some knowledge of the subject and the book is 
written accordingly. Whilst this does result in 
some disadvantage—for example, to the novice 
this book alone will not be adequate—it does 
enable the author to maintain a direct and concise 
style which the practical man, not specifically 
interested in the background of the work, will 
appreciate. Nevertheless, a description of the 
physical formation of “hinges” and _ similar 
fundamentals should have been incorporated in 
the introduction. Similarly, the more simple 
statement, without justification, that the effect 
of shear force is virtually negligible is hardly 
likely to satisfy the engineer. Presumably the 
author had to draw the line firmly so as to main- 
tain the relatively small size of the present 
volume. 

The text is excellently illustrated by worked 
examples and these form a most useful part of 
this valuable book. 


NEW BOOKS 


An Introduction to the Cathode Ray Oscilloscope. 
By Hariey Carter. Cleaver-Hume Press Limited, 
31 Wrights-lane, Kensington, London, W.8. (12s. 6d.) 


Many cathode ray oscilloscopes are suitable for use 
in testing, inspection, adjustment and repairs in both 
electrical and mechanical engineering. This book 
has been written for the users of such general-purpose 
oscilloscopes, bearing in mind that they may have 
only a nodding acquaintance with electronics. The 
author has refrained from any attempt at mathe- 
matical treatment. Examples of practical applica- 
tions of the oscilloscope are given. Descriptions of 
the cathode ray tube and associated electronic equip- 
ment are given and some complete circuits included. 


Transmission Circuits. By EverarD M. WILLIAMS and 
James B. WoopForD, Jr. The Macmillan Company, 
New York, 60 Fifth-avenue, New York 11, N_Y.., 
U.S.A. (4.25 dols.); and The Macmillan Company, 
(New York), 10 South Audley-street, London, W.1. 
(30s.) 

The book is primarily for use in teaching rather than 

as a reference work. This is because it was felt by 

the authors that the wealth of detail that characterises 

a reference work would jeopardise the educational 

objectives of the courses in which the text has been 

used. Generalised transmission circuits and the 
determination of transmission line parameters are 
the topics that start the book. Following chapters 
give consideration to both low and high frequency 
lines and to the transient and steady states. Lumiped- 
constant networks are also dealt with. Problems 
are included, and a bibliography follows each chapter. 


Chromium. Vol. 2: Metallurgy of Chromium and its 
Alloys. Edited by Marvin J. Upy. Reinhold 
Publishing Corporation, 430 Park-avenue, New York 
22, N.Y., U.S.A. (11 dols.); and Chapman and 


Hall, Limited, 37 Essex-street, London, W.C.2. 

(88s.) 
Volume one of this work, which constitutes No. 132 
in the Monograph Series of the American Chemical 
Society, covered the chemistry of chromium and its 
compounds. The present second volume deals with 
the metallurgy of chromium and its alloys. Three 
main subjects are covered, namely, the recovery of 
chromium from its ores; the physical properties of 
chromium and its alloys, and their metallurgical use; 
and chromium in refractories. The various chapters 
in each main division have been contributed by one 
or more of some 35 engineers and scientists who have 
collaborated in the work. 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Electric-Motor Starters. BeLmMos Co, Ltp., Bellshill, 
Lanarkshire. The type G range of starters form 
4 and 5 tier racks. Supplies of up to 650 volts 
a.c, and motors of up to 40 h.p. at 415 volts can 
be accommodated. Type $D30 is an air-break 
automatic star-delta contactor starter rated up to 
n= ogueamata 15 h.p. at 440 volts. Illustrated 
eaflets. 


Mine Car Tippler. W. G. ALLEN & Son (TiPTon), 
Lrp., P.O. Box 4, Tipton, Staffs. Hydro- 
mechanical tippler for mine cars and tubs. Of 
self-contained construction, the tippler is installed 
in a simple, shallow foundation, and is easily 
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broken down into units for transport and erection 
underground. Illustrated brochure. 


Sand Ramming. Cuimax Rock DriLt AND ENGI- 
NEERING Works, Ltp., Carn Brea, Redruth, 
Cornwall. Two pneumatic sand rammers are 
described and illustrated in this leaflet. The 
bench rammer has a stroke of 4 in. and gives 
600 blows per minute, while the floor type has a 
7 in. stroke and a speed of 500 blows per minute. 


Diaphragm Valves. WyNN (VALVES), Ltp., Gran- 
ville-street, Birmingham, |. Straight-through dia- 
phragm valves, hand or power operated, with a 
wide range of body and diaphragm materials. 
Sizes from 4 in. to 14 in. for pressures from 200 to 
5 lb. per sq. in. Available as either straight or 
angle valves. Leaflet D. 4 gives details. 


Bagging Scales. RICHARDSON SCALE Co., Clifton, 
New Jersey, U.S.A. Bagging scales for grain, 
seed, small pellets, and similar material; three 
styles, automatic in operation with slow speed 
for final fill. Accuracy up to | oz. in 100 Ib. at 
7 bags a minute. Brochure gives details. 


Purification of Liquids. SHARPLES CENTRIFUGES 
Ltp., Tower House, Woodchester, Stroud, Glos. 
Technical report No. 2457 entitled ‘‘ The by-pass 
purification of lubricating oil and other liquids ”’ 
develops the mathematical theory of centrifugal 
purification. 

Uses of Stellite. DeLoro Steviite, Ltp., Highlands- 
road, Shirley, Solihull, Warwicks. Details of 
various uses of Stellite as a tool-tipping material, 
and in other applications where its corrosion and 
wear resisting properties and low coefficient of 
friction are of value. Illustrated leaflet. 


Gear Tooth Failures. Mosit Om Co. Lrp., Caxton 
House, London, §.W.1. The five basic causes of 
gear tooth failure are discussed in a paper presented 
to the International Symposium on Gears (held 
in 1956), by Mr. A. R. Purdy, and now available 
as Bulletin No. 22. 


Strip Chart Recorder. BAILEY METERS AND CONTROLS 
Ltp., 15 Moorgate, London, E.C.2. Strip chart 
telemeter recorder for use in conjunction with an 
electrical transmission. Up to four independent 
records with chart speeds from $ in. to 2 in. 
per hour. Leaflet. 


Gravity Conveyor. J. COLLIS AND Sons Ltp., Regent- 
square, Gray’s Inn-road, London, W.C.1. “* Rola- 
Veyor ”’ system available in standard sections both 
straight and curved in either steel or light alloy. 
Includes junctions, turnover units, and the. 
“* Transveyor ” table for cross movement. Leaflet. 


V-Belt Maintenance. BritisH TYRE AND RUBBER 
Co. Ltp., Herga House, Vincent-square, London, 
S.W.1. Maintenance manual for V-belts dealing 
with factors involved in the servicing and design 
of belts to prolong their life and increase their 
efficiency. 


Space-Saving Storage. J. GLOVER AND Sons L1TD., 
Groton-road, Earlsfield, London, $.W.18.  * In- 
gold-Compactus”’ space-saving storage equip- 
ment, also the “ Stormor ” system, and cupboards 
and shelves for all general purposes. Illustrated 
booklet. 


Diesel Drilling Units. THe ENGLISH ELecTRIC Co., 
Lrp., Stafford. Power units ranging from 336 
to 2,190 h.p. for oilfield operations. Engines are 
mounted on rigid steel under-bases for handling. 
Full particulars given in publication DE208. 


Flame-proof Motors. THE ENGLISH ELECTRIC Co. 
Lrp., Stafford. Squirrel cage steel barrel motors 
for mining conditions. Powers up to 150 h.p. 
at voltages up to 650; totally enclosed with or 
without fan cooling. Publication DM225. 


Lubricating Equipment. = Stewart-WARNER, LTD., 
Elizabeth-way, Harlow, Essex. ‘* Uni-Gun”’ lub- 
ricating equipment, including pumps, force-guns, 
wall batteries and the like for both oil and grease. 
Illustrated catalogue. 


Rotary Pump. PLENTY AND Son, Lrp., Newbury, 
Berks. ‘ Easiclean” rotary pump for the food 
and chemical industries. Capacities from 4 to 
3,000 galls. per min. with or without steam- 
jacketing. Illustrated leaflet. 


Welding Service. METAL AND Pipe LINE ENDURANCE 
Lrp., Artillery Mansions, Victoria-street, London, 
S.W.1. Comprehensive welding inspection service 
coupled with training and advice in both the 
office and the field. Descriptive brochure. 


Tool Protractor. W. H. MARLEY AND Co. Ltp., 
New Southgate Works, 105 High-road, London, 
N.11. ‘ Marlco” protractor set for measuring the 
angles of cutting tools, both horizontally and 
vertically. New and improved model. Leaflet. 


Woodworking Machines. WaApkiN Ltp., Green-lane 
Works, Leicester. All types of machines for 


woodworking, including cutters, edgers, planers, 
routers, moulders and sanders. Illustrated cata- 
logue No. 858. 

Nut-runners. DesoutTrer BroTtHers Ltp., The Hyde, 
Hendon, London, N.W.9. Multiple nut-runners, 
pneumatically driven, of the type installed by the 
Austin Motor Co. Two-speed with automatic 
gear-change motors. _ Illustrated leaflet. 


Tools and Cutters. THOMAS CHATWIN 
Great Tindal-street, Birmingham, 16. 


& Co., 
Thread- 
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milling cutters, hobs and chasers, form tools, 
thread rollers and special tools to order. Iilus- 
trated loose-leaf brochure. 


Chain Drives. ReNOLD CHains, Ltp., Wythenshawe, 
Manchester. Seven examples of ways in which 
stock chain drives can improve power transmission. 
Illustrated leaflet. 

Lock Washers. THe PAaLNut Co. Ltp., 28 Elder- 
row, Brighton 1. Safety lock-washers for railway 
and other uses. Illustrated leaflet. 


On the Shelf 


By Frank H. Smith 


The report of the head of the Department of 
Engineering for the University of Cambridge 
(1955-56) is an interesting pamphlet. It opens 
with an analysis of the department’s undergradu- 
ate teaching and other general matter. Then 
follows a review of the research carried out in 
the various sections, and the report ends with a 
list of the 100 papers published by members of 
the department during the year. These include 
seven papers given at the symposium on the 
“Plastic Theory of Structures,” the work on 
which reached its peak after a 20-year investi- 
gation. 

Penguin Books have issued a colourful little 
booklet listing, under 51 subject headings, their 
publications. At the end of the booklet are 
author and title-indexes. I suspect that the 
majority of my readers will be most interested 
in the ‘Crime and Mysery” section but the 
whole list is impressive. I wonder if there is 
any individual who has collected (and read) 
the whole lot? The June additions to the list, 
incidentally, contain two items of contemporary 
interest: Man and Automation, by L. Landon 
Goodman and Atomic Radiation and Life, by 
Peter Alexander. Those of us who were 
brought up on Palgrave’s Golden Treasury, will 
be interested to hear that Penguin Books claim 
to have replaced it with The Penguin Book of 
English Verse, edited by John Hayward, at 
4s. 6d. 

There is an intimation of previous inaccuracy 
in the title of one of the new British Standards. 
No. 2856 is “* Precise Conversion of Inch and 
Metric Sizes on Engineering Drawings.’ Precise 
is the operative word. Once again the B.S.I. 
have lowered the veil of anonymity that usually 
covers their publications and have given the 
name of the individuals responsible for the 
work. 

The London house of the New York publishing 
firm of Macmillan have shown a nice apprecia- 
tion of the current fashion for combining educa- 
tion in the humanities and in science. Two 
separate catalogues came in the same packing, 
one entitled “* Social Sciences’ and the other 
** Physical Sciences.”” Needless to say, both are 
first-rate lists, admirably produced. Experienced 
librarians will know that this firm should not 
be confused with that of the same name which 
publishes in this country. The British firm 
operates from St. Martin’s-street, London, 
W.C.2, and the American from 10 South Audley- 
street, London, W.1l. The New York house 
also issues specialist catalogues on “* Business 
and Economics ” and on “ Biological Sciences.” 
The latter, for some unknown reason, includes 
** Home Economics,” which we would probably 
call domestic science and household manage- 
ment. 

Another of those provoking journal switches 
has occurred. Beginning with the June issue, 
the Canadian Journal of Technology has been 
taken over by the new Canadian Journal of 
Chemical Engineering. The latter will be pub- 
lished by the Chemical Institute of Canada 
every second month. The address is 18 Rideau- 
street, Ottawa, 2, and the subscription in this 
country will be 4 dols. To make matters 
difficult for librarians who are colour-blind 
(and they must be legion) the size and cover- 
layout are almost identical with the Canadian 


Aeronautical Journal. To make matters difficult 
for everybody concerned, the new journal takes 
over at Volume 35 from its predecessor. 

One does not usually associate very high-class 
production with France’s book catalogues. 
An exception is the catalogue of the Librairie 
Polytechnique Ch. Beranger, 15 rue des Saints- 
Peres, Paris. A most detailed alphabetical- 
subject index precedes a 238-page catalogue 
that seems to cover the whole range of science 
and technology. At first I thought it a strange 
list that contained no prices, but the last 23 
pages constitute a “* Prix courants alphabétiques,”’ 
the “‘ alphabétique ” being an author index. 

It would be interesting to arrange a debate 
with an audience of scientists, technicians, 
individualists and “* men in the street” on the 
motion that “in the opinion of this house, 
standardisation is a Good Thing.”” The question 
is—How standard can you get? In some 
directions there can be no doubt that the higher 
degree the better and, from the point of view of 
the biblicgrapher, standards in periodicals are 
a great help. All of which is a preamble to 
noticing that the International Organization for 
Standardization will be issuing ISO/R 30, 
** Bibliographical strip.” This bears no reiation 
to film strip or comic strip, but refers to a 
“concise summary of bibliographical data, 
printed at the foot of the front page of the cover 
of a periodical. It contains the following data 
in the given order: abbreviated title, volume 
number, issue number, pagination of issue, 
place of publication, date of publication (day, 
month, year).”” 

The influence of publicity on modern life is 
impossible to assess. It governs our lives with 
a combination of bludgeon and rapier. One 
of the most subtle forms—in fact it is so subtle 
that I cannot see where the publicity value 
comes in—is the range of films prepared by the 
oil companies. In nine cases out of ten there 
is almost no indication that the film has been 
prepared (at very great expense) by one of these 
firms and they combine education with enter- 
tainment in a delightful way. The services of 
the Petroleum Films Bureau, 29 New Bond-street, 
London, W.1, is too little known and I would 
commend the organisation to the attention of 
any reader who has or wishes to provide a 
film show for anybody from the Church hall 
user to the cinema owner and from wolf cubs to 
the staff of a research department. The service 
is gratis and so is the 1957 catalogue. 

George G. Harrap and Company, Limited, 
182 High Holborn, London, W.C.1, have 
issued their 1957—58 “* General Reference List.” 
This house is particularly well-known for its 
French range but the word “ general ”’ is well- 
justified. For those who like “ messing about in 
boats” Harrap are agents for the Adlard Coles 
series—a specialist list guaranteed to make 
the yachtsman’s and dinghy-sailor’s mouth 
water. 

Hulton Press have also issued their 1957 list 
and while this does not contain anything of 
technical interest it can solve the problems of 
generous uncles and harrassed fathers at Christ- 
mas and birthday times. They can buy them- 
selves such items as the Eagle books of trains 
and of aircraft and then hand them on to 
grateful nephews and sons. 
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ROLLER-HEARTH 
ANNEALING FURNACE 


Among new equipment recently installed in the 
works of Serck Radiators Limited, Birmingham, 
is a roller-hearth electrically-heated furnace sup- 
plied by G.W.B. Furnaces Limited, Dibdale 
Works, Dudley, Worcestershire, for annealing 
copper, cupro-nickel, aluminium-brass and other 
tubes. 

The furnace is designed for an output of 2 tons 
an hour of | in. diameter by No. 14 s.w.g. tubes, 
this being an average size, the diameters, in 
actual fact, ranging from 4 in. to 34 in., while 
the lengths can be anything up to 35 ft. A rating 
of 330 kW has been arranged in four indepen- 
dently-controlled heating zones which are of 
equal length. The ratings in zones | and 2 are 
of 125 kW and zones 3 and 4 of 40 kW each. 
The heating elements, of heavy nickel-chromium 
strip, are arranged in the roof and hearth and 
are fed at low voltage through tapped trans- 
formers, one being provided for each heating 
zone. The transformers are fitted with off-load 
tap-changing switches to enable the furnace 
input to be reduced during operation at the 
lower temperature ranges. The normal working 
temperature of the furnace is in the range 
650 deg. to 750 deg. C., although the furnace has 
been designed for a maximum temperature of 
900 deg. C. 

The heated length of the furnace is 26 ft. 6 in., 
and a usable width of 3 ft. 9 in. is provided 
across the rollers; the effective height is 4 in. 
The furnace roof is removable so that inspection 
of the heating chamber can be carried out at 
periodic intervals. A cooling chamber is fitted 
as a continuation of the furnace, this being 
water-jacketed and split into suitable sections to 


provide optimum water- 
circulation and cooling 
conditions. A_ loading 
table, 24 ft. 9 in. long, 
and a discharge table, 
29 ft. in length, are fit- 
ted. The discharge end 
of the furnace is seen 
in the accompanying il- 
lustration. 

All the rollers of the 
furnace are driven from 
a single operating unit 
which transmits the 
drive by a lay shaft to 
a series of worm reduc- 
tion-gearboxes_ situated 
along one side of the 
installation. From these 
gearboxes, chain drives 
actuate the rollers in 
sections, while an in- 
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neo nat ee Driven roller-hearth electrically-heated furnace for annealing copper, 
aes "To nei ca cupro-nickel and aluminium-brass tubes, seen from the discharge end. 
seen ciiltate Te- The furnace has a working temperature of 650 deg. to 750 deg. C.. 


placements, all the rol- 
lers are removable from 
the side of the furnace. 
The rollers are flanged and consist of mild 
steel except where they are subjected to heat, 
and, in that case, they are made of heat- 
resisting material. The provision of a variable- 
speed gear enables adjustment to be made to 
the speed of the rollers to suit the varying 
types of tubes treated. 

The furnace is designed for operation under a 


SPACING HOLES WITHOUT A JIG BORER 
No Marking-Out Needed 


A skilled toolmaker can produce accurately- 
spaced holes in various ways without a jig borer, 
but the normal methods are slow and therefore 
costly. The “ Holemaster ” spacing equipment, 
introduced by Euco Tools Limited, 44 London- 
road, Kingston, Surrey, has been designed to 
speed up this work, while retaining a high degree 
of accuracy. The equipment can be described 
as an adjustable jig, which can be set by any 
of the normal fine measuring media used in tool 
rooms, such as micrometers, verniers, or slip 
gauges. 
STRAIGHT LINE SPACING 


It is simple in design, consisting of longi- 
tudinally slotted, hardened and ground steel 
parallels, which have a hole at each end in line 
with the slot. Specially-designed drill guide 
bushes are made a sliding fit in the slot, and 
similar bushes can be inserted in the end holes. 
The sliding bushes can be locked at any point 
in the slot. Semi-circular and circular steadies 
are used to connect the ends of the parallels 
when it is required to space holes in any relation- 
ship other than a straight line. Steadies and 
parallels can be locked at any angular setting 
required by the particular task in in hand to form 
a rigid assembly. 

When the holes are in line and the distance 
between them is less than 4 in., a single parallel 
is all that is required. The pivot guide bush is 
used for one hole and the sliding bushes for the 
remainder. After placing the bushes in the slots 
the centres are located by measuring over or 
between the heads of the bushes, or by using 
4 in. diameter plugs inserted in the bush holes. 
The simplest way is to place slip gauges between 
the bushes and then tighten them in position. 
It is only necessary to clamp the assembly to the 
work and then drill through the bushes, using 
an accurately-ground 4 in. drill; the holes can 
be opened out subsequently to a larger size if 
required. If holes at distances greater than 


4 in. apart are wanted, parallels may be coupled 
end-on. 


ANGULAR AND CIRCULAR SPACING 


When two parallels are fastened together at 
one end with the pivot bush, and have their 
opposite ends attached to a slotted steady, 
holes can be set out to any required angular 
spacing, measurements being made in the same 
way as with the single parallel. If more than 
one angle is involved, three parallels can be 
mounted together to form the assembly, which 
is then also capable of dealing with holes spaced 
in a circle. For the latter type of spacing the 
assembly is located on the work by means of 
a plug passing through the pivot bush into a 
previously-drilled hole. Three holes are drilled, 
and the assembly is moved to a fresh position, 
being re-located by a plug passed through one 
of the bushes into a drilled hole. Two more 
holes can then be drilled, and the procedure is 
repeated until the required number is reached. 

There are certain other uses for the assembly, 
besides that of hole-spacing. It can, for example, 
be used for angle measurement and, by spacing 


and is designed for an output of 2 tons of 1 in. tubes an hour. 


protective atmosphere when annealing copper 
tubes; this atmosphere, however, is not em- 
ployed when brass tubing is dealt with. It is 
stated that a perfectly clean finish is obtained 
when copper tubes are annealed in an exother- 
mic atmosphere which has been derived from 
the partial combustion of a mixture of air and 
town gas. 





For circular spacing; three parallels and a steady 

make up the ‘‘ Holemaster ”’ outfit. A single 

parallel can be used for straight line work, or 
parallels can be coupled end-on. 


three bushes to the necessary dimensions, a 
single parallel becomes a “ go” and “ not go” 
gauge, suitable for either internal or external 
work. 


COMMITTEE FOR NON-DESTRUCTIVE TESTING 


In recent years the subject of the non-destructive 
testing of materials has achieved great import- 
ance, and, at the commencement of the present 
year, a combined appeal was made, by a number 
of societies, to the Joint Committee on Materials 
and their Testing of Technical Institutions and 
Societies in Great Britain, to foster the establish- 
ment of a national committee as a focus in the 
United Kingdom for all interested in this 
aspect of testing. Accordingly, the Joint Com- 
mittee set up a sub-committee to examine this 
request and, as a result of the recommendations 
which were made a committee which is to be 
known as “ The British National Committee for 


Non-Destructive Testing,”’ has been constituted. 

Applications for membership of the new 
body are invited from institutions and societies 
having an interest in non-destructive testing. 
The subscription is 5 guineas per annum. Each 
member society will be asked to nominate a 
representative who would take part in meetings 
of the British National Committee. For the 
time being, applications should be made to the 
Secretary of the Joint Committee on Materials 
and their Testing, Mr. R. Main, at 1 Birdcage- 
walk, Westminster, London, S.W.1. Pending 
an election, the chairman of the new com- 
mittee will be Mr. C. H. Stanger. 
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GLANDLESS CIRCULATING WATER PUMP 


Electrical Design Features 


The heart of the glandless pump designed by 
Hayward Tyler and Company, Limited, Luton, 
primarily for circulating hot water in the heat 
exchange systems of steam generators, is an 
electric motor arranged as shown in the accom- 
panying drawing. The motor, of the squirrel- 
cage inducticn type, is to be run full of water 
and, in particular, is fitted with water-lubricated 
bearings. The stator and rotor are both lamin- 
ated; and the machine as a whole is elongated 
in order to reduce the hydraulic friction which 
rises steeply with the rotor diameter. 

Such a motor can be designed in two ways. 
One is to cover the windings with Class H insula- 
tion and to protect them against the ingress of 
water by a thin metal sleeve or “‘ can,” which is 
slipped into the rotor gap. To reduce the high 
eddy current losses this sleeve must, however, 
be very thin and is therefore easily damaged. 
The windings are housed in a stagnant enclosure 
and consequently become very hot, the tem- 
perature increasing with the size of the motor. 
As a safeguard against a burst can, motors of 
this type can be provided with an external 
pressure shield, the electrical connections being 
brought out through hermetical seals. Alterna- 
tively, plastics-insulated wire can be used and 
water employed for cooling, a method which is 
very efficient. The cables are again brought 
out through self-sealing stationary glands. It 
is this method which is used by Hayward Tyler 
as shown at a in the illustration. 

The construction of a ‘‘ wet stator,” such as 
that used, is shown at b. It must be very sturdy, 
which is an important point where the pumps 
must be run for a year or two without being 
shut down. It may be noted that the efficiency 
of such a motor is not usually much lower than 
that of a normal electric motor of comparable 
horse-power. Since water has no ciliness the 
bearings are usually made of non-seizing 
materials, the choice generally lying between 
carbon and reinforced phenolic resins, for 
example, Bakelite. Carbon, however, is brittle 
and will not flow when subjected to corner 


loading. It is also more vulnerable to solid 
particles. On the other hand, reinforced Bakelite 
is relatively non-brittle, will accommodate itself 
to misalignment and accept a certain amount of 
solid particles without great damage. 

Because the viscosity of water falls as its tem- 
perature rises the bearings must be run in cool 
water. For this reason submersible motors are 
normally provided with a heat exchanger 
through which the water is circulated by an 
impeller on the end of the motor shaft. This 
impeller is usually combined with the disc of 
the thrust bearing c. The pumped water is 
generally at a very high temperature and a 
certain amount of heat therefore flows from the 
pump to the motor. In the design which is 
being described this flow of heat is greatly 
diminished by the provision of a separating neck 
of reduced diameter which is fitted with a series 
of stationary baffles d to minimise thermal 
convection. 

In order to keep the bearings in cool liquid 
they are housed in the motor enclosure and the 
pump impeller e is mounted on an extension of 
the motor shaft. It is usual for such pumps to 
work at suction pressures not much above the 
vapour pressure of the liquid, so that special 
designs of impeller are necessary. The impeller 
generally provides a measure of axial balance, 
the remainder of the axial thrust being carried 
by the thrust bearing. Glandless circulating 
pumps have the advantage of not requiring bed- 
plates and can therefore easily take up move- 
ments of the suction and delivery piping, such 
as are caused by changes in temperature. They 
are capable, experience shows, of working for 
more than a year without stripping for inspec- 
tion, their reliability being increased by the fact 
that the circulating water has been treated to 
avoid corrosion. 


a Cable entry f and g Journal bearings 
6 Stator h Rotor 

c Thrust bearing i Motor windings 

d Thermal baffle k Pump suction 

e Pump impeller / Cooling water inlet 

m Cooling water outlet 
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Section through the glandless circulating water 
pump manufactured by Hayward Tyler & Co. Ltd. 


AUTOMATIC-INDEXING ROTARY TABLE 


Newall Group Sales, Limited, Old Fletton, 
Peterborough, have introduced a 16 in. rotary 
indexing table which is electrically controlled, 
and has automatic positioning to selected angles. 
Developed by the Newall Group subsidiary 
Optical Machine Tools, Limited, in conjunction 
with Ecko Electronics, Limited, the unit is 
entirely electrical, being based on a series of 
Wheatstone bridges. It has two motors for 





traversing the table, one of } h.p., gives rapid 
traverse to within one deg. of the required 
angular position; the second, of 0-02 h.p., 
takes over for the final positioning. Manual 
control of the motors is provided for by means 
of push-buttons on the traverse gear housing. 

Automatic control is from a rectangular 
cabinet approximately 14 in. by 9 in. by 9 in., 
which can be mounted in any convenient position. 
It has six control knobs, representing deg., 
minutes, and 0-1 minute. These are set with the 
aid of illuminated figures to the required indexing 
angle. A “start” button, mains switch, and 
an automatic/manual switch are also mounted 
on the panel. Provision can be made for auto- 
matic table clamping if required. 

Automatic positioning is accurate to within 
30 seconds of arc. If greater accuracy is 
required, the table can be supplied with an optical 





Automatic positioning, to the angle set on the control panel, is achieved electrically on the O.M.T. 
indexing table. 


projection system giving scale readings direct to 
2 seconds of arc, in addition to the automatic 
control. A similar unit is in course of develop- 
ment for a 30 in. table. 
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DE-MISTING 


It is often necessary to remove mist or moisture 
from a gas passing through a pipe. For this 
purpose gratings have been developed by the 
Knitted Mesh Manufacturing Company, 36 
Victoria-street, London, S.W.1, which, it is 
claimed, give a very high degree of removal of 
moisture. The grid is formed from wire which 
is literally knitted together, and then wound into 
the required shape. The standard de-mister 
has a density of 12 Ib. per sq. ft., a free volume 
of 98 per cent., and a surface area of about 
115 sq. ft. per cub. ft. when wires of 0-01 in. 
diameter are used. Higher separation efficiency 
can be obtained by increasing the density or 
decreasing the wire diameter or size of stitch. It 
is claimed that the removal efficiency is between 
99 and 100 per cent. on normal operating condi- 
tions, with a pressure drop of less than | in. 
water gauge across a grid. The operation is that 
when the liquid particles in the gas-stream strike 
the wire surfaces they are retained and then run 
downwards, to collect at adjacent wires. The 
downward flow is continued when these connect- 
ing points become overloaded, and drops form at 
the lower surface of the grid, which will fall away 
against any reasonable velocity of gas flow. 
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Fig. 1 Some of the railcar sets for British Railways are being built as integral tubular structures 
for strength and lightness. 


TUBULAR COACHES 


All the advantages of strength with lightness 
offered by structural forms of a tubular shape, 
have been made use of in the Diesel-mechanical 
rail cars built by the Gloucester Railway Carriage 
and Wagon Company, Limited, Gloucester, for 
the British Transport Commission. An order 
for 80 vehicles in twin sets has been placed with 
the company under the railway modernisation 
programme. One of the sets is shown in Fig. 1. 

The power units for each set are two A.E.C. 
engines, horizontal in-line, six cylinder models 
rated at 150 b.h.p. at 1,800 r.p.m. Since the 
engines and their gearboxes are mounted below 
the floor, a clean design of under-frame was 
necessary to permit routine maintenance to be 
carried out efficiently and quickly. Consequently 
an integral type of structure, made up of welded 
units, was chosen. In the final design there are 
no longitudinal members in the trailer coaches 
between the two bolster beams, and only those 
required for the suspension of the engines in the 
power cars. Longitudinal members between 
the buffer beams and bolsters are incorporated to 
spread buffing loads. 

As may be seen from Fig. 2, the solebars 
are made up from two tubes connected by a 
plate. To them are solidly connected the 
tubular pillars of the side frames which are 
cranked outwards at floor level in accordance 
with the Cl railway loading gauge. These 
cranked pillars embody a varying wall thickness 
to cope with the variation in load, which is a 
maximum at floor level and lowest at the cantrail 
at the roof. The vertical pillars are connected 
by horizontal tubes to form the side frame struc- 
ture, and a complete side panel still on its 
welding jig is shown in Fig. 3. 

The method of construction was designed to 
allow the final assembly to be made from several 
separate sections. The method used for the side 
frames is that first of all the pillars and the hori- 
zontal tubes are assembled in a welding jig fitted 
with toggle clamps for quick operation, and are 
welded together as sets. These sets are then 
transferred to the jig shown in Fig. 3, and laid on 
top of the steel panelling. An overhead pneu- 
matic clamp, which can slide along the jig, is 
used to press the tubular members against the 
panelling while welding is being carried out. 
The cantrail is fabricated from cold formed 
sections, generally of Corten steel, while the 
pillars and horizontal members are mainly of 
Fortiweld. 

There is no underframe in the normal sense, 
but the weight of metal is spread over the whole 
width of the floor, in the form of corrugated 
steel sections, with the corrugations running 
longitudinally. These sections are cold rolled in 
57 ft. lengths, to eliminate the need for cross 
joints in any coach. Bolsters, head stocks and 
buffing gear support structures are all built up 


as unit assemblies from plate and tube sections. 
Here again the wall thickness of the tubular 
longitudinals that distribute the end loads into 
the floor is varied according to the stressing at 
any one point. The underside of a trailer coach 
frame is shown in Fig. 4, illustrating the very 
few longitudinal members employed. 

The roof is built up from the cantrails and a 
grid of tubular members, over which sheets, 
that have previously been curved between rolls, 
are placed. The sheets are held down in position 
by straps passing over the top of them while the 
longitudinal seam between them and the cant- 
rail is welded. Deep penetration welds are 
made at the junctions of the roofing sheets, 
followed by filler welds for the butt joint. As a 
result of the saving in weight achieved by this 
construction, the standard lightweight bogie 
could be used even on the driving motor coach. 
This has a tare weight in working order of 
30 tons 5 cwt. while the trailer coach weighs 
24 tons 15 cwt. In each case the body shell 
accounts for approximately 6 tons 8 cwt. 

Each set is made up of a motor coach and a 
trailer coach, both of which have driving com- 
partments at the end. The cars are 57 ft. 6 in. 
long overall, and will together accommodate 
118 passengers, of whom 12 
are in the first class compart- 
ment. The drivé from the 
engines is by propeller shafts 
to the gearboxes, which are of 
the epicyclic type with four 
speeds. The final drive is 
mounted on the inner axle of 
each bogie, between the wheels. 
Two fuel tanks of 95 gallons 
capacity are included, giving an 
approximate range of car 
operation of 480 miles. 15 
gallons of each tank is reserved 













Fig. 2 Solebars and side frames are separately 
fabricated from plate and tubular sections, and 
subsequently assembled. 
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Fig. 3. The tubular grids forming the side frames 
are welded in one jig and then transferred to 
another, shown here, for welding the panelling. 


for the two oil-burning space heaters. A com- 
pressor on each engine supplies air for the pneu- 
matic controls, and each car has two 18 in. vacuum 
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Fig. 4 Buffer bars, bolsters and the longitudinals 
that distribute the end loads are fabricated from 
cold formed sections. 
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brake cylinders, supplied from rotary exhausters 
on the power car. In the latter, the cylinders 
are mounted on the bogies, but in the trailer cars 
they are on the frames. The Gresham and 
Craven quick-release brake system is used. 

The controls consist of a dead man’s handle 
which also controls the engine throttles and a 
change-gear lever for selecting forward or 
reverse. A delay device is incorporated so that 
the brakes are not fully applied until about five 
seconds after the dead man’s handle has been 
released, to allow for inadvertent operation. 
Trial speeds attained with the cars have been 
73 m.p.h. 

The interior of the cars is finished with hard- 
board having plastics bonded surfaces. The 


floor is a cork sandwich that has a } in. plastics 
covering with }# in. cork in between, held in 
timber frames, the whole being laid directly on 
the corrugated steel sections. The luggage 
compartment is situated at the corridor end 
of the motor coach, and the toilet at the corre- 
sponding end of the trailer, so that passengers 
have an unobstructed view to both front and 
rear of the set. 

A full series of structural tests has been carried 
out on the coaches using strain gauges to mea- 
sure the forces and deflections in the various 
members under different loading conditions. 
Vertical load was applied by iron bars laid to 
represent a distributed passenger load, and an end 
buffing load was applied by means of a hydraulic 
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ram at the driving end of the coach, acting on an 
equalising beam which in turn acted on the side 
buffers. 

The uniformly distributed passenger load was 
174 tons, of which 15 tons was applied and 
removed several times, and the end buffing 
load for the tests was 80 tons. It was found 
that the vertical deflection of the coach at the 
solebars, mid-way between the bogie centres, 
under a load of 15 tons, was only 0-13 in. The 
application of the combined vertical load and the 
80 ton buffing load caused the coach to contract 
elastically 0-46 in. over its length. There was 
no permanent set caused. The weight of the 
structure of a complete motor coach is only 
20 per cent. of the whole. 


DIESEL-ELECTRIC SIMULATOR FOR TRAINING 


Having decided to use Diesel-electric multiple- 
unit trains, the Southern Region were faced with 
the problem of training new maintenance staff. 
Experience with other Diesel-electric equipment 
had shown that dual-trained men serviced this 
form of traction best. Men trained in one 
aspect only—engine fitters or electric fitters— 
could not cope adequately with breakdowns 
particularly when load-control equipment was 
involved. 

Soon after the training of Diesel-electric fitters 
began, it became clear that a demonstration unit, 
similar to those on the instruction train, would 
help in introducing the new methods. Such a 
unit should produce the complex action of the 
load-control equipment; the simplest way was 
to provide a complete operation simulator. In 
this way the action of the engine governor and 
traction motor were demonstrated as closely as 
possible. 

Anyone able to control an actual train can 
“drive ’’ the simulator that has been made. 
For teaching purposes the chief features are the 
presentation face and the fault-switch panel. 
The fault switches cause various symptoms to 
appear on the presentation face. Naturally the 
face and panel are situated so that the trainee 
cannot cheat. 

The chief mechanical and electrical engi- 
neer’s department, office of maintenance 
engineer (rolling stock), Southern Region, 
British Railways, London Bridge, London, S.E.1, 
were responsible for the simulator. It is shown 
in the illustration. 

Two motor-driven units bring about the 
actual simulation. They work on the principle 
of the motor-driven radio-tuner that can be 





12-1 MW rectifier transformer, for use in Baie 
Comeau, Quebec, aluminium works, nearing 
fw completion at Rugby. 





























On the presentation face of the Diesel-electric train simulator the rotating discs represent the armatures 
of machines. Coloured lights take the place of relay contacts, 


stopped at a number of pre-set points. One is 
the meter/motor unit. The other, the rack 
control, is the engine governor of the equipment. 
It gives a visual indication of the fuel-rack 
movement and also simulates the action of the 
governor switches. The fuel-rack movement is 
not normally visible on the parent unit but it was 
found necessary to indicate it in order to explain 
load control. 

The presentation face carries a schematic 
diagram of the load control and traction circuits. 
Rotating discs represent the armatures of 
machines. Coloured lights take the place of 
relay and contactor contacts. One end of the 
face has the controls and indicators found in the 
cab of the parent equipment. A _ traction 
ammeter and speedometer are included. These 
and the traction motor discs are controlled by 
the meter/motor unit. The circuits are arranged 
to give reasonably accurate variation of current 
with speed and also a correctly shaped but some- 
what accelerated speed/time curve. The unit 
reaches 75 m.p.h. in four to five minutes. 

The fault switches include a manual overload 
trip, to simulate fault conditions in the traction 
motors, and an engine overspeed trip. Both 
of these faults can be cleared by correct action 


at the demonstration face. The other fault 
switches give the effect of such things as the 
various miniature circuit breakers found on the 
parent equipment, fire in the engine room, and 
the operation of engine protection devices. 

The other gives a very slow movement to simulate 
nine positions: shut-down, idling, four positions 
corresponding to the first four running notches 
on the master-controller handle, full-fuel, under- 
fuel and over-fuel. The last three are the 
governor switch positions for load control. 
The motor driving the unit can be operated at 
two speeds. One gives rapid movement to 
indicate sudden changes of load on the engine. 
The other gives a very slow speed to simulate 
the gradual loss of load as the train speed 
increases. 

Theoretically, the simulator shows leve! tangent 
track conditions at all times except when coasting 
or when the manual-loading button is used. 
When the master controller handle is moved to 
‘‘ off” the traction motor armatures continue 
to rotate and the speedometer maintains its 
reading. Thus simulation of coasting down a 
gradient sufficient to maintain train speed is 
achieved. When the brake button is pressed 
the meter/motor starts to return to zero speed. 


12-1 MW RECTIFIER TRANSFORMERS 


A series of 16 rectifier transformers for use in 
the new smelter of the Canadian British 
Aluminium Company, Limited, at Baie Comeau, 
near Quebec, are now being manufactured by 
the British Thomson-Houston Company, Limited, 
Rugby. The transformers, of which the first 
has recently been dispatched, are rated for a 
rectifier output of 12,100 kW at 850 volts direct 
current and are, it is stated, probably the largest 
units to be made so far for that type of duty. 
When erected complete with coolers, their 
weight will be about 72 tons. The accompanying 


illustration shows one of the transformers 
nearing completion in the Rugby works. 

As regards design, the winding arrangement 
is of interest. In addition to the three-phase 
33 kV primary and six-phase 850 volt secondary 
windings, a three-phase phase-shift transformer 
has been incorporated, and can be seen on the left 
of the main winding in the illustration. The 
additional transformer will enable the degree of 
phase-shift to be varied so that 48 phase opera- 
tion can be obtained for each aluminium smelter 


line. 
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MANUFACTURING PAPER POWER 


CAPACITORS 
A CONTRIBUTION TO FUEL ECONOMY 


A new factory, which has been specifically 
designed for the production of the capacitors 
that are being increasingly employed for the 
correction of power factor, has been built by 
Johnson and Phillips, Limited, at their Elizabeth 
Works, New Cross, London. It will enable the 
previous works at Charlton, used for that 
purpose, to be vacated and the space thus freed 
to be utilised for the manufacture of cables. 

Before describing the equipment of the new 
factory, which includes many interesting features, 
something may be said about the concept of 
power factor, which still remains a mystery to 
many non-electrical engineers and still more to 
the laity. It is a characteristic of most forms of 
alternating-current equipment (such as induction 
motors, transformers, welders and discharge 
lighting) that of the total current supplied only 
a part is converted into useful output, the 
remainder being required for magnetisation. 
The ratio of the effective current to the total 
current is known as the power factor and may 
be as low as 0-6 for a lightly loaded motor and 
even fall to as little as 0-35 on a welder. 

The result is that the supply system has to be 
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Fig. 2 The main ‘processing shop which is air-conditioned, showing the 


impregnating tanks, 


proportioned to carry current in excess of what 
the consumer requires to operate his plant. It 
is natural, therefore, that the Electricity Boards 
should offer financial inducements to improve 
the power factor by the installation of capacitors, 
while further encouragement is now being offered 
by the Chancellor of the Exchequer by making 
investment allowances available where such 
equipment is employed, thus reducing the initial 
cost by nearly 10 per cent. 

As an indication of the savings that can be 
effected in this way, mention may be made of 
a factory with a maximum load of 500 kW at a 
power factor of 0-63, the maximum demand of 
which is as high as 800 kVA. By installing 
450 kVA of capacitors the power factor was 
increased to 0-95 and the maximum demand 
reduced to 530 kVA. The cost of the equipment 
was £2,100, before taking the investment allow- 
ance into account, and the annual saving, owing 
to the reduction in the maximum demand charge 
was £1,485, so that it only took 16 months for 
the equipment to pay for itself. 

Two vital factors in the manufacture of 
capacitors, such as are produced at New Cross, 
are the drying of the 
paper dielectric and the 
oil with which it is 
impregnated; and the 
avoidance of contamin- 
ation by dust and grit, 
particularly during the 
winding of the elements. 
These requirements are 
imposed by the fact 
that it is: necessary to 
operate the dielectric at 
a high electrical stress 
in order to obtain an 
economic kVA _ output 
from a given bulk of 
material; and owing to 
the large area of di- 
electric which is con- 
tinually under stress. The 
new factory has been 
designed with these re- 
quirements in mind. 

The rooms in which 
the elements, consisting 
of rolls of metal foil 
interleaved with paper, 


the winding shop at Johnson and Phillips’ New Cross are wound is illustrated 
where power capacitors are now being manufactured. 


in Fig. 1. The air 
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admitted to it is previously double-filtered and 
then automatically warmed or cooled to maintain 
a constant temperature. It is kept under a 
slight pressure to discourage the entry of dust 
and cleanliness has been further assisted by the 
provision of smooth enamelled walls and a 
polished hardwood floor. 


PROCESSING SHOP 


The processing shop, of which a view is 
given in Fig. 2, is also air-conditioned. Here 
the wound elements are dried under vacuum 
to remove all traces of moisture and gas; and 
are then impregnated with oil which has 
previously been dehydrated and de-gassed, also 
under vacuum. When the vacuum is broken 
after the completion of the impregnation process 
only air dried to a very low dew point is allowed 
to enter, to prevent contamination by atmo- 
spheric moisture. After processing, the elements 
are assembled into frames in the same shop 
and are then given a final vacuum treatment 
and sealed. 

The processing vessels are equipped with 
jackets through which hot water is circulated 
under pressure so as to ensure an even dis- 
tribution of heat over the walls. To ensure 
uniformity, too, the temperature of the walls is 
controlled automatically to pre-set values by 
compressed air valves. 

The pumping equipment with which each 
processing vessel is provided was made by 
Edwards High Vacuum, Limited, Crawley, and 
consists of both oil-sealed rotary and booster 
pumps from which connection to the vessels is 
made through 12 in. trunking. Automatic 
protective equipment ensures that the pumps are 
shut down and the processing vessel isolated 
and sealed should the supplies of electricity or 
cooling water fail. Both this equipment, 
together with that for normal control, and the 
vacuum gauges and pyrometers, are housed in 
a cubicle immediately behind each vessel and 
its pumps. In this way accurate control is 
possible throughout each processing cycle and 
a high degree of uniformity in each batch is 
obtainable. 

The tanks to contain the assemblies are 
cleaned, shot-blasted and, if required for outdoor 
use, sprayed with aluminium and painted, 
while the various sub-assemblies are pre-dried 
in an electrically heated oven in the general shop 
before being passed to the processing shop. 
The sealed capacitors are also received in this 
part of the factory from the processing shop 
for the mounting of the ancillary equipment, 
such as circuit-breakers and contactors. 


TEST AND INSPECTION 


A rigorous system of testing has been organ- 
ised to cover material, sub-assembly and final 
assembly. 


For example, samples of oil are 





Fig. 3 Flash testing the capacitor elements after they have been 


processed ; after assembly they are tested on a Schering bridge. 
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examined on receipt in a laboratory near the 
de-hydrating plant and further tests are made on 
it before it enters the processing vessels. Constant 
checks are also made on the composition and 
thickness of the paper tissue and metal foil. 
After processing each element is flash-tested, 
as shown in Fig. 3, and after assembly each 
capacitor undergoes the tests specified in British 
Standard Specification No. 1,650, a Schering 


bridge enabling the total losses to be measured 
under operating conditions at the rated voltage. 
Finally, the complete equipment together with 
its associated control gear is tested and prepared 
for dispatch. 

The entire plant was designed and installed 
under the direction of Mr. F. Moores, the 
manager of Johnson and Phillips capacitor 
department. 


GAS CLEANING, CUTTING AND WELDING TECHNIQUES 
Stainless-Steel and Light-Alloy Fabrications 


The widespread use to which flame-cleaning of 
steelwork prior to painting is now put is the 
subject of a new colour film which has been 
made by British Oxygen Gases, Limited. The 
film seeks—successfully—to emphasise the impor- 
tance of cleanliness and dryness before steelwork 
is painted, and goes on to show the flame- 
cleaning process being used on _ bridgework, 
ships’ hulls, gas-holders, machinery and num- 
erous other examples where corrosion has to be 
resisted by painting. An oxy-acetylene flame is 
used and the heat causes a differential expansion 
between the scale and the parent metal so that 
the former is easily scraped away. Up to 
50 sq. ft. can be cleaned ready for painting within 
the hour. The heated surface also means that 
the paint “ takes ” better. 

The film had its first showing recently at the 
company’s Sales Technical Service Department 
at Cricklewood, London, N.W.2, and copies 
will soon be available for hire. It is a 16 mm. 
film, in colour and with a soune commentary; 
it succeeds in putting over a clear explanation 
of the process and a full description of the 
operating technique. 

Following the film the Service Department put 
on a demonstration of the flame-cleaning process 
and of some new welding and gas cutting 
techniques that they have recently developed. 
The first of these was an improved method of 
argonarc spot welding in which the equipment 
reduces the current to zero in four distinct 
stages, so allowing the weld metal to cool 
slowly, thus preventing cratering and cracking 
in the fused zone. The reduction in current is 


obtained by introducing resistances into the 
magnetic amplifier control circuit. Much of the 
improvement has been gained in work on 
stainless steels of the 18/8 group which, in 
suitable gauges, is now used for structural 
sections in high-speed aircraft. The use of spot 
welding for such fabrications eliminates the use 
of riveting and it is a measure of the consistency 
now obtained with the technique that it is 
acceptable on aircraft. 

The company’s argonarc cutting process has 
been extended to allow 1 in. thick aluminium to 
be cut at very high speeds using either oxygen- 
free nitrogen (the cheapest suitable gas available) 
or, where more arduous conditions warrant, 
argon or hydrogen or mixtures of these gases, 
The arc-cutting action is produced by a con- 
stricted arc of high temperature and velocity 
being struck between a tungsten electrode and 
the surface of the metal, with a shielding gas 
shrouding the arc. A thin section of metal is 
melted and ejected in the form of an } in. wide 
kerf and the remaining edges of the parent 
metal arc are sufficiently clean that little 
machining is required to finish the cut. The 
cut edges, however, are slightly curved, though 
well suited for making a standard J weld. With 
a power source giving an open-circuit voltage of 
at least 110, arc voltages of at least 66 to 80 
are obtained. The probable extension of the use 
of heavy gauge aluminium for ships’ super- 
structures and possibly for pressure vessels 
offers an outlet for the new equipment. 

The fourth and final demonstration concerned 
an improved equipment for maintaining a 


MASS SPECTROSCOPY 


Mass spectrometers offer a way of analysing 
the composition of a substance. Such machines 
separate constituent elements according to the 
weight of their nuclei. Compared with emission 
spectroscopy, the spectra are simpler and easier 
to identify. Until recently the main applications 
of the mass spectrometer have been to the 
isotopic assay of gases and liquids and the 
chemical analysis of volatile organic and in- 
organic compounds. A development of recent 
years has been the use of these instruments in 
the analysis of inorganic solids. 

The basic problem in solid analysis is to 
produce positive ions that are truly representative 
of the composition of the solid. A number of 
methods have been tried. In the type MS5 mass 
spectrometer produced by Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, 
Manchester, 17, surface ionisation is used. 
There are several slightly different versions of 
this method but in its simplest form the solid 
sample, in the form of a salt such as a nitrate 
or sulphate, is painted directly on to the surface 
of a tungsten filament. When the filament is 
heated, positive ions are emitted directly from 
the surface. They can then be identified and 
measured using conventional mass spectrometric 
techniques. 

The surface ionisation method is not par- 
ticularly suitable for the general analysis of 
solids, because different elements have widely 
different sensitivities. But it is very useful in 
the measurement of isotope ratios of elements. 

Nearly 75 per cent. of the elements respond to 


the surface ionisation technique, including most 
metals. The normal size of the sample is a few 
micrograms, but with certain elements 10-™ 
grams will enable the isotope ratio to be found 
approximately. The time required for an 
analysis varies from 10 minutes to 1 hour, 
depending on the element and the sample size 
available. 

The MSS is a 12 in. radius, 90 deg. sector 
single-focusing mass spectrometer for use with 
either the single or triple-filament surface 
ionisation technique. Two features of the 
machine are a sliding-bar lock system, which 
enables the sample to be put in the instrument 
in less than a minute, and an ion collector 
system that provides for the simultaneous 
availability of a normal collector (noise level 
approximately 3 10-" ampere) and an 
electron multiplier (equivalent noise level less 
than 10-1* ampere). 

The method of ionisation of solids using the 
vacuum spark is almost equally sensitive for all 
elements. However, the use of this technique 
requires a double focusing instrument because of 
the large energy spread in the ion beam produced. 

The type MS7 mass spectrometer is designed 
for the general analysis of solids by the spark 
ionisation technique. It is a double-focusing 
instrument of the Mattauch type, in which 
positive ions are produced by a spark between 
two electrodes of the sample material placed in 
a vacuum. One of the most promising appli- 
cations of the instrument is in the analysis of 
impurities in solids. For this work the photo- 





Cutting aluminium sheet using an oxygen-free 
nitrogen flame. 


constant-arc length when making high-quality 
welds on light-gauge material which has to be 
jigged. 

The equipment uses the out-of-balance voltage 
between the arc voltage and a fixed control- 
circuit voltage to raise or lower the machine 
head as required. In the demonstration the 
machine seemed able to follow a very irregular 
weld line closely with little evidence of hunting. 
The unit uses the new Mark IV 600 ampere 
water-cooled torch with back-loading collets 
and threadless nozzles, and has been used 
successfully for the fabrication of stainless steels 
of the 18/8 group. 


graphic plate on which the ions are focused, is 
used as an integrating device. The concentrations 
of the impurity is estimated from the intensity 
of the lines after a long exposure. With the 
technique, concentrations down to the level of 
one part in ten millicn can be estimated. The 
whole mass range from 7 to 240 can be recorded 
in a single exposure of the photographic plate. 
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NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 


LONDON 
“ Cables.” by E. D. Beckford; and “ Electro-Luminescent 
Lamps,” by H. W. Windebank. South East London Branch. 
Eltham oe RE Church Hall, Court-road, $.£.9. 
Tues., Aug. 6, 7.15 p.m. 

Film Evening. North London Branch. Queen's Head, 
677 Green Lanes, Harringay, N.4. Wed., Aug. 7, 7.45 p.m. 

HALIFAX 
General Discussion Meeting. Halifax 
Hotel, Horton-street, Halifax. Wed., Aug. 


MANCHESTER 
Film Evening. Manchester Branch. Engineers’ Club, Albert- 
square, Manchester. Wed., Aug. 7, 7 p.m. 


Incorporated Plant Engineers 
LONDON 


**Maximum Demand and Power Factor and Their Effect on 
the Electricity Tariff,” by T. A. Williams. Royal Society of 
Arts, John Adam-street, W.C.2. Tues., Sept. 3,7 p.m. (Tea 
at 6.30 p.m.) 

EDINBURGH 
Members’ Evening. Edinburgh Branch. 25 Charlotte-square, 
Edinburgh. Tues., Sept. 3, 7 p.m. 


The addresses and telephone numbers of the head- 
quarters of the above institutions are given below. 
Association of Supervising Electrical Engineers, 23 Bloomsbury- 

square, London, W.C.1. (LANgham 5927.) 
Solihull, 


Incorporated Plant Engineers, 12 The Parade, 
Warwickshire. (Solihull 1111.) 


Branch. Crown 
7, 7.15 p.m. 
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ATOMIC REVIEW 


Fusion Projects 


HE United Kingdom Atomic’ Energy 

Authority have built a major piece of experi- 
mental apparatus (ZETA) at Harwell for the 
investigation of electrical discharges in gases. 
This is announced in the third annual report of 
the United Kingdom Atomic Energy Authority 
that has recently been published. Experiments 
with the new equipment will be on a much 
larger scale than hitherto and nuclear fusion 
reactions are expected to occur. An apparatus 
designed for a similar purpose is being built 
at Princeton, New Jersey, for the United States 
Atomic Energy Commission. In this section we 
give some details of the two projects together 
with other recent news on fusion. 


ZETA 


The Zero Energy Thermal Apparatus (ZETA) 
has been designed and built by the Atomic 
Energy Authority in collaboration with Metro- 
politan-Vickers Company, Limited, and other 
firms that supplied various components. Con- 
struction is almost complete. 

With earlier apparatus temperatures of several 
hundred thousand degrees have been recorded. 
The basic technique has been to pass a very 
large current through a tenuous gas; the current 
heats the gas and at the same time generates 
a magnetic field that constricts it into a narrow 
channel so that the walls of the containing tube 
are not touched. The fundamental properties 
of a discharge of this kind have been studied in 
toroidal tubes of various sizes. 

The discharge is unstable and the hot gas 
wriggles, striking the walls from time to time. 
As a result, the gas becomes cooled and con- 
taminated. On the other hand, the violent 
motion itself causes higher temperatures. It 
appears that the instabilities might be control- 
lable by magnetic fields produced by external 
conductors. The instabilities are being studied 
extensively. 


Stellarator 


As stated in Atomic Review on April 26, 
Mr. L. L. Strauss, chairman of the U.S.A.E.C., 
has announced that the Commission have 
approved the construction of a very much larger 
model Sherwood project than had been built 
before. The Sherwood project—an attempt to 
obtain a controlled thermonuclear reaction— 
was Officially announced in 1955. The first 
work was done at Los Alamos. A _ second 
approach to the problem was made at Princeton 
University—project Matterhorn. Later, several 
new approaches were considered at Berkeley. 
The new piece of apparatus, called the 
Stellarator, is to be built at Princeton University. 

Speaking of the present development pro- 
gramme, Mr. Strauss said: “* We have research 
going on in five different laboratories and in 
three of them and perhaps even in the fourth— 
Dr. Ruark will correct me if I am wrong in 
this—the approaches are quite different.” Dr. 
Ruark, who is chief, controlled thermo- 
ee branch, division of research, confirmed 
this. 

Early experiments carried out used toroidal 
discharge tubes; one such apparatus is shown in 
Fig. 4. A later piece of apparatus is the 
Columbus, Fig. 1 shows a prototype, which has 
a straight tube, making it more convenient 
experimentally. In Fig. 2 is shown the theoretical 
diagram of the circuit. Krypton gas was used 
in the tube at a pressure of about 10 microns. 
The Stellerator is said to be a development of the 
Columbus. 

Fig. 3 shows a pinch in xenon. The recording 
was dune by a television technique and shows 
the pinch forming and then breaking down due 
to instability. The pinch breaks down in about 
5 microsec. 

When questioned about the other approaches 
to the r-oblem of controlled fusion, Dr. Ruark 


declined to go into details. He remarked that 
“if a person thinks of ordinary engines and 
turbines, and in particular internal combustion 
engines, you can ask yourself if you are a physicist 
what is the analogy in the Sherwood field to a 
thing like a Diesel engine, and many kinds of 
ordinary gas engines, and there is something of 
an analogy. Good physicists can guess these 
things out for themselves and arrive at, let us 
say, not just ten schemes, most of them not so 
good, but maybe a hundred schemes that are 
different more or less from one another.” 


Industrial Fusion 


Eleven utilities in the United States have 
sponsored a four-year research programme on 
nuclear fusion. They are the members of the 
Texas Atomic Energy Research Foundation, 
formed in April of this year. The project will 
cost 10 million dols. and will be carried out in 
the laboratory of the General Atomic Division 
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compression processes in the gaseous plasma. 
External electric circuits can be made to supply 
a magnetic field that compresses the plasma and 
causes the temperature to rise until fusion 
reactions occur. The sudden increase of energy 
that then appears is communicated to the 
magnetic field in such a way as to enhance the 
original electric current. In some ways analogies 
might be drawn between this process, if it can 
be carried out cyclically, and the action of the 
internal combustion engine. 


Operating Fusion Reactors 

By treating a fusion reactor as a “ black box,” 
Mr. M. A. Schultz has managed to derive, 
theoretically, its behaviour. In an article in 
Nucleonics (June, 1957, page 76) he obtains 
the transfer function of a hypothetical reactor 
by considering energy balance and particle 
balance equations. The deuterium-deuterium 
reaction is shown to be unstable over the tem- 
perature range he considers (up to 10° deg. K.) 
owing to a positive temperature coefficient of 
reaction-rate with temperature. The deuterium- 
tritium reaction is, however, stable. 

When numerical values are inserted into the 
characteristic equation, the transfer function is 


Fig. 1 The Stellarator being built at Princeton University will resemble this prototype of an earlier 
device known as Columbus. The hot gas is pinched into the centre of the tube by a magnetic field. 


of the General Dynamics Corporation, San 
Diego, California. 

The utility companies are: The Central 
Power and Light Company, Community Public 
Service, Dallas Power and Light, El Paso Electric, 
Gulf States Utilities, Houston Lighting and 
Power, Southwestern Gas and Electric, South- 
western Public Service, Texas Electric Service, 
Texas Power and Light, West Texas Utilities. 

One of the factors that influenced the decision 
to sponsor research on fusion was that it seemed 
unlikely that fission reactors would ever be 
economical in Texas. A controlled fusion process 
might be economical, particularly if a direct 
conversion of nuclear energy into electricity 
was obtained. 

Two methods have been suggested for the 
direct production of eleciricity. One is based on 
the fact that a deuterium-deuterium fusion 
reaction produces protons and might therefore 
be made to give direct electrical energy. 
Unfortunately, this particular reaction is not 
the most promising fusion reaction. The other 
method relies on the existence of adiabatic 


found to be similar to that of a fission reactor. 
The speed of response would appear to be 
between that of a graphite-moderated fission 
reactor and a large water-moderated fission 
reactor. In having a finite gain at zero frequency, 
the fusion reactor resembles a fission reactor 
with a negative temperature coefficient. It 
would appear that as well as being stable in the 
steady state, the fusion reactor is self-protected 
against transients and will not ** run away.” 


Fusion Down to Earth 


Although our note on the energy content of 
the deuterium fusion reaction published in 
Atomic Review on July 5 was basically correct, 
certain reservations should have been made. 
Thus, Dr. P. C. Thonemann states that the 
energy equivalent given (1 cupfull of sea water 
corresponds to 5 cupfulls of petrol) is based 
on the assumption that all the nuclear energy 
released in simple fusion of deuterium appears 
as heat. Such efficiency will of course never 
be achieved in practice, and practical effi- 
ciencies will not be known until a full-scale 
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fusion reactor has been built and operated. 
Until that time estimates of the energy available 
from deuterium are liable to vary by a factor of 
100, depending on the optimism or pessimism of 
the guesser. 


General Notes 


Co-operation with South Africa 


The United Kingdom Atomic Energy Author- 
ity announce that an agreement has been signed 
between the Authority and the South African 
Atomic Energy Board for co-operation in pro- 
moting the peaceful use of atomic energy. 

The agreement provides for information to be 
exchanged on the progress and economics of 
nuclear power in the two countries and on a 
number of other topics which are of importance 
in connection with South Africa’s programme of 
nuclear research and development. It also 
provides for assistance in training South African 
scientists and engineers in the United Kingdom 
and for the attachment of two South Africans to 
Harwell to do research on methods of producing 
heavy water, with a view to its possible production 
in the Union. 


Fluid Fuel Reactors Postponed 


Mr. Lewis L. Strauss, chairman of the United 
States Atomic Energy Commission, has 
announced a modification to a part of the 
Commission’s third invitation to industry for 
participation in its Power Demonstration Reactor 
Programme which was issued last January 7. 
(See Atomic Review January 4, and February 8.) 
This modification to the third invitation provides 
for an extension of the required completion date 
for full-scale plants utilising fluid-fuel reactor 
systems from June 30, 1962, to at least June 30, 
1963. This extension is necessitated by delays 
experienced in the Commission’s research and 
development programme which is expected to 
provide basic information necessary to the 
subsequent construction of full-scale plants of 
this specific type. As the Commission announced 
on December 21, 1956, there has been a pro- 


Triggered 


Discharge Tube 


longed delay in the start up of the Homogeneous 
Reactor Experiment No. 2 (HRE-2) at Oak 
Ridge National Laboratory occasioned by non- 
nuclear defects consisting of microscopic crack- 
ing in the leak detector system and in the flanges 
in the high-pressure system to which the leak 
detector system is connected. Time had not 
permitted an evaluation of the full significance 
of these problems in relationship to the con- 
struction of a large-scale aqueous fluid-fuel 
reactor when the Commission issued its third 
invitation on January 7. 


Electrical Power from Sodium Reactor 


Electric power was produced for the first time 
from the Sodium Reactor Experiment (see 
Atomic Review May 17 and June 14) at Canoga 
Park, California, on July 12. The reactor was 
designed and built for the United States Atomic 
Energy Commission by Atomics International, a 
division of North American Aviation, Incor- 
porated. Installation of electrical generator 
equipment has been by the Southern California 
Edison Company. The electricity was fed over 
the company’s distribution lines and was the 
first to be generated from a non-military reactor 
by a private utility company. In the first test 
the generator operated at a level of about | MW 
of electrical power. It is hoped that 6-5 MW 
will eventually be produced. 


European Fuel Processing Plant Proposed 


It has been stated that an O.E.E.C. study 
group has reported in favour of establishing a 
fuel processing plant in Europe. The plant 
should be a versatile installation capable of treat- 
ing a variety of fuel elements of natural and 
slightly enriched uranium. The plant would 
begin to operate in 1961, and for the first three 
or four years processing capacity would not 
exceed 100 tons per annum. The cost is 
expected to be about 15 million dols. while 
running costs are estimated at between 1-6 
million and 2 million dols., with an additional 
1 million dols. for capital charges. A number 
of sites in various countries are under con- 
sideration. 


Fig. 2 (left) In the 
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Fig. 3 In this picture the initial pinch in the gas discharge appears on 
the}left. Instability soon occurs and the complex break-up can be seen. 
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Uranium Ores in Small Lots 


The conditions governing the offer of the 
United Kingdom Atomic Energy Authority to 
purchase uranium-bearing ores from _ small 
producers in the Federation of Rhodesia and 
Nyasaland were referred to in the House of 
Commons recently. Mr. Fenner Brockway 
(Labour) felt that there might be a danger of 
**a scrambling and chaotic competition ”’ arising 
between a large number of prospectors and 
miners, and asked the Prime Minister whether 
it would be possible to co-ordinate the activities 
of these people on a co-operative basis, similar 
to farmers’ co-operative undertakings. Mr. 
Harold Macmillan said that the Atomic Energy 
Authority’s offer contained a number of detailed 
conditions, which made it a lengthy document, 
but a copy would be placed in the library of the 
House, for perusal. The point raised by Mr. 
Brockway would certainly be taken into account. 
The main purpose of the offer was to encourage 
enterprise in private prospecting and thereby 
to offer to buy quite small tonnages of these 
materials, rather than the ordinary large-scale 
contracts: an arrangement which was surely 
for the benefit of everyone. Whether that 
procedure could be co-ordinated in some way, 
so as to combine the benefits of both systems, 
should certainly be investigated. 


Uranium Price 

It has been reported that the United States 
are paying Belgium 40,000 dols. a ton (about 
£7 a lb.) for uranium ore from the Belgian 
Congo. 


Uranium Production 


In the annual report for 1956 of the Union 
Carbide and Carbon Corporation, it is stated 
that the Corporation’s Nuclear Company has 
extensive uranium mining properties in several 
western states (U.S.A.) and two mills for proces- 
sing uranium ores at Uravan and Rifle, Colorado. 
A major expansion of the Uravan mill was com- 
pleted in 1956 and a large new mill is under 
construction two miles west of the present Rifle 
plant. Another mill is being built at Maybell, 
Colorado. In addition two ore receiving and 
chemical upgrading plants are being built: one 
at Slick Rock, Colorado, and the other at Green 
River, Utah. The company is also investigating 
the supply of refined uranium materials for use 
in commercial nuclear power reactors, and is 
also responsible for operations on molybdenum, 
tungsten and vanadium. In addition Union 
Carbide operates the U.S.A.E.C. installations 
at Oak Ridge, Tennessee, and Paducah, Ken- 
tucky. 


Heavy Water for Sweden 
The United States Atomic Energy Com- 





Fig. 4 The Perhapsatron, an early device used to study high-temperature 
gas discharges, had a toroidal glass vessel for containment of the gas. 
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mission, Washington, have approved the sale 
to Sweden of 26 metric tons of heavy water for 
use in a prototype reactor for district heating, 
to be installed by the Swedish Atomic Energy 
Company, A. B. Atomenergi, in a suburb in 
Stockholm (see Atomic Review—‘‘ Swedish Sur- 
vey ”—last June 28). This reactor will also be used 
to experiment with successively more advanced 
systems of fuel and cooling medium. The cost 
of the heavy water is 28 dols. a lb. and brings 
to more than 206 tons the total amount of heavy- 
water sales which have been approved by the 
Commission as a part of the “ Atoms for 
Peace” programme. Much of this material 
has already been delivered and is in use. 


Lubricants for Berkeley Power Station 


The Central Electricity Authority have nomi- 
nated Wakefield-Dick Industrial Oils Limited, 
67 Grosvenor-street, London, W.1, to be the 
suppliers of lubricants to the Berkeley nuclear 
power station, Gloucestershire. This station is 
scheduled to commence operation in 1960. 


Radiographic Examination 


Solus-Schall Limited, announce that they 
have received a contract from Taylor Woodrow 
Limited, to carry out gamma _ radiography 
on a 10 in. pipeline from Port Hardcourt in 
Nigeria to Oloibiri near Kuglo 60 miles away. 
It is there where a new oil strike has been made; 
the line is being constructed for Shell Petroleum 
(Nigeria) Limited. The project is scheduled for 
completion at the end of January, 1958, and 
a feature of the work is that the two radio- 
graphers working with four radioactive isotopes 
will have to travel through rocky and swampy 
country using Land Rovers and canoes. 


Nuclear Equipment 

To cater for their rapidly-increasing produc- 
tion commitments in the field of remote handling 
equipment for radioactive materials, the Ayling 
Industries Group, Horsham, Sussex, have formed 
a new organisation which will be known as the 
Ayling Nuclear Equipment Company. 

In addition to co-ordinating the group’s pro- 
duction activities, the new company will also be 
responsible for the control of sales promotion 
and for advising the other members of the 
Organisation on technical matters relating to 
nuclear projects. The group serves a number of 
the nuclear research centres, and has now 
received a running contract from the Atomic 
Energy Research Establishment at Harwell for 
a further year’s experimental prototype and 
assembly work to the extent of £30,000. 


Cables for Chapelcross 


W. T. Henley’s Telegraph Works Company, 
Limited, have been awarded the contract for 
the main power, auxiliary and control cabling 
for the atomic power station being erected 
at Chapelcross Works, near Annan, Dumfries- 
shire, for the United Kingdom Atomic Energy 
Authority. Valued at approximately £4 million, 
the contract covers the supply and installation of 
some 65,000 yards of H.T. and L.T. paper- 
insulated F.I.N.D. type cables, 131,500 yards of 
V.R. cables and 27,000 yards of mineral insulated 
cables. The contract is scheduled for completion 


by September, 1959. 


Films 


Thickness Gauging.—‘ Nucleonic Measure- 
ment” is the title of a 16 mm. black-and-white, 
sound film recently in the final stages of produc- 
tion. The film is sponsored by the Baldwin Instru- 
ment Company, Limited, of Dartford, Kent, and 
will run for approximately 12 minutes. The 


isotope, and outlines its application to industry 
in the form of the Baldwin “* Atomat ” thickness 
gauge. For this purpose, sequences have been 
shot on location at Venesta Limited (aluminium 
foil), Wiggins, Teape (1919) Limited (paper), 





Albert E. Reed and Company, Limited (board) 
and London Abrasives Limited (abrasive papers). 
Prints of the film will be available on free loan 
to responsible organisations, and various foreign 
language versions are planned. 

Soviet Nuclear Achievements.—* Atoms for 
Peace” is a documentary film surveying Soviet 
achievements in the field of atomic energy. 
Beginning with a brief explanation of atomic 
energy and radioactivity using animated diagrams, 
it continues by showing examples of nuclear 
reactors operating in the Soviet Union, including 
one moderated by heavy water. Many ways 
of using radioactive isotopes are also depicted 
including the treatment of polyethylene, oil 
prospecting, fault detection, assessing mixture 
density, and the use of radioactive gallium in 
the textile industry. In addition the film 
illustrates the working of cyclotrons and syn- 
chrotrons (including the new proton synchrotron) 
and describes the work of the Institute for 
Nuclear Problems. Other topics treated include 
the multi-channel gamma _ spectrometer, the 
study of ~ mesons, and the nuclear powered 
icebreaker which is due to be launched this year. 
The film is available in colour (35 mm.) and in 
a 16 mm. black and white version for which the 
hire fee is £2 10s. English commentary is 
provided and running time is 75 minutes. The 
film is distributed by Plato Films Limited, 
18 Greek-street, London, W.1. 

Hiroshima.—* The Shadow of Hiroshima ” 
is an unsensational narrative describing the 
every-day lives of several people affected by the 
atomic bomb exploded at Hiroshima in 1945. 
The film stresses the latent and unsuspected 
effects of radiation, pointing, for example, to 
a survivor who developed radiation sickness 
following six years of apparent health. The 
film shows too, by shots of Japanese fishermen 
accidentally caught in the fall-out from a test 
explosion, how unpredictable and hazardous 
nuclear weapons can be even when detonated 
without aggressive intent. The film which is of 
16 mm. gauge, black and white and of 22 
minutes duration, was made in Japan and is 
distributed by Contemporary Films Limited, 
14 Soho-square, London, W.1, at a hire fee of 
£1 10s. 


Literature Guide 


A 74-page booklet has been released by the 
United States Atomic Energy Commission. It 
describes the technical publications and services 
offered by the Commission and tells how and 
where to obtain them. Appendices list volumes 
in the National Nuclear Energy series, special 
publications, categories of restricted data avail- 
able to access permit holders, A.E.C. depository 
libraries, and letter and number codes, and explain 
the method of indexing used in A.E.C. abstract 
journals. 


Appointment 

Mr. H. A. Luss has been appointed chairman 
of the Nucleonics Group of the Scientific 
Instrument Manufacturers Association. This 
appointment took effect from July 6. Mr. Luss, 
who has been joint managing director of 
Isotope Developments Limited, Beenham Grange, 
Aldermaston Wharf, near Reading, and 120 
Moorgate, London, E.C.2, has also been 
appointed deputy chairman of the company. 


Bigger But Fewer Nuclear Power Stations ? 


In a statement in the House of Commons 
recently, Mr. Reginald Maudling, the Paymaster- 
General, informed Mr. A. M. F. Palmer (Labour/ 
Co-operative) that there had been no change in 
the Government’s nuclear power programme 
since its announcement in the House last March, 
when it was stated that the Government’s inten- 
tion was eventually to generate 6,000 MW of 
electricity by this means. The Government’s 
announcement had not specified the exact 
number of power stations which would be 
required, but in later statements, in public, 
Ministers had suggested that 19 stations might be 
needed. It might well be, Mr. Maudling 
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considered, that, with the increase in the size 
of the individual nuclear power stations, the 
number required for the 6,000 MW programme 
would be fewer than 19, but it was impossible to 
say at present. 


Visitors 

Visits to Harwell and Calder Hall were in the 
programme arranged by the British Council for 
Professor Luciano Cabala, Dean of the Faculty 
of Science in Conceptién University, Chile, who 
visited the United Kingdom, under the Council’s 
auspices, for two weeks until June 3. His 
purpose was to study the training of tech- 
nicians for atomic energy work, to visit centres 
of atomic energy research and see British manu- 
facturers of research equipment. Professor 
Cabala had been visiting the United States and 
France and returned to Europe at the end of 
his visit to Britain. 

General Jorge Sarmiento, head of the Atomic 
Energy Board of Peru, also visited the United 
Kingdom for three weeks under British Council 
auspices. His programme, which was arranged 
in consultation with the Atomic Energy Autho- 
rity, the Board of Trade and the Nuclear Energy 
Trade Association Conference, included visits 
to Calder Hall, Harwell, and university labora- 
tories at London, Cambridge, Oxford and 
Liverpool. He was also to make a number 
of industrial visits connected with atomic 
energy developments. Among the scientists 
he planned to meet were Professor Wilfred 
Murgatroyd, Professor of Nuclear Engineering 
at Queen Mary College, London, who visited 
Peru earlier this year under British Council 
arrangements and at the invitation of the Peru- 
vian authorities to lecture to engineers and 
scientists. 


Hazard 


Apparently minor decisions may occasionally 
have major consequences. Suppose, for example, 
that a decision were taken by an international 
body to lower the statutory permissible radiation 
level, and suppose that a large nuclear power 
station were already under construction. The 
thickness of the shielding surrounding the 
station’s reactors would have to be thickened 
and the weight of concrete would consequently 
be increased. Now if the station had been 
well designed to carefully calculated limits, 
the concrete rafts on which the reactors were 
based would not be sufficient to carry the 
added weight of shielding. Thus it might be 
necessary to dig new foundations and sacrifice 
work costing several thousand pounds. 


Too Much Science Fiction 


Capricious English weather, particularly during 
the holiday season, is attributed to a variety of 
causes, and lately there seems a tendency to 
blame an unusual display of sun spots. This 
gives rise to some feverish thoughts. Cosmolo- 
gists warn us that our private nuclear reactor, 
the sun, cannot be expected to maintain the 
same energy output for ever, and that when 
the change occurs, we may either freeze or 
roast. There is no firm view as to when the 
cataclysm is likely to occur, but, say for the 
sake of argument, it is bound by energy con- 
siderations to take place at any time within a 
period of 60 million years beginning now. 
Human optimism, which regards such a prospect 
as far distant, seems, however, to work both 
ways. Each time a man fills in a football-pool 
coupon, he presumably hopes to win. If his 
stake is, say, 2s., and the prize he anticipates 
£75,000, then allowing a modest 6d. of his 2s. 
for profits, wages and taxation, he has one chance 


in a / 75,000 of winning, that is, one chance in 


a million. Next assume he lives for 60 years, 
then his chance of being alive when the sun 
blows up is also one in a million. Now try 
telling him that he is just as likely to win £75,000 
as to see the end of the world. He may remark 
that he has never heard such bogus reasoning. 
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In Parliament 


TOO FEW CIVIL ENGINEERS 


The point was made by Mr. Harold Watkinson, 
the Minister of Transport and Civil Aviation, 
in the House of Commons last week that there 
are not enough civil engineers in Britain to 
undertake all the road-construction work that is 
required. He was replying to a question by 
Mr. George Brown (Labour), who wanted to 
know what evidence there was that a shortage 
of road designers was limiting the present rate 
of road building in this country. Mr. Brown 
also inquired about whether discussions had 
taken place between the Minister and the 
Association of Consulting Engineers regarding 
foreign road designers being invited to undertake 
such work. 

Mr. Watkinson stated that there was a general 
shortage of qualified civil engineers in Britain 
and that he knew that highway authorities and 
consulting engineers found it hard to recruit 
staff in sufficient numbers to undertake work as 
quickly as the time table of the Ministry’s road 
programme required. The difficulty was not 
one due to any lack of skill or knowledge on the 
part of British civil engineers, but to the shortage 
of manpower. 

The Association of Consulting Engineers had 
given him an assurance of the willingness and 
ability of its members to help, and he would 
certainly not consider bringing in foreign road 
designers, without first considering all possible 
means of fully employing Britain’s own resources. 


MORE ENGINEERS NEEDED IN RADIO 


Later, Captain R. A. Pilkington (Conserva- 
tive) invited Mr. lain Macleod, the Minister of 
Labour and National Service, to go into the 
problem of the lack of engineers in the radio 
industry. He pressed the Minister to give the 
House an estimate of the present extent of this 
shortage and of what it was likely to amount to 
in the future. 

In reply, Mr. Macleod stated that there were 
392 unfilled vacancies for professional engineers 
in the radio industry on the Ministry’s books on 
July 19, in addition to 950 vacancies for electronic 
technicians and craftsmen, unfilled up to July 17. 
The latter vacancies, however, covered other 
industries besides the radio industry. Another 
point was that not all vacancies which arose were 
notified to the Ministry’s employment offices. 
As to providing a forecast of the future demands 
of the industry for engineers, Mr. Macleod 
stated that he had no recent information upon 
which a reliable estimate could be based. 


CONTROLLING THE MOTOR TRADE 


Proposals for the sale of the Standard Motor 
Company, Limited, to the Massey-Harris- 
Ferguson group appear to have caused a certain 
amount of apprehension among some quarters 
of the Opposition. A question by Mr. Maurice 
Edelman (Labour) started a short discussion on 
this matter with Sir David Eccles, the President 
of the Board of Trade, in which a number of 
other Members took part. : 

Mr. Edelman drew Sir David's attention to 
the increasing measure of control which North 
American firms are acquiring in British com- 
panies in the motor industry, and suggested that 
Sir David should take action, through the 
Motor Industry Advisory Council, to ensure that 
the policy of this country’s motor industry as a 
whole remained subject to the requirements of 
national policy. He pointed out that, with the 
sale of Standard Motors, more than half of 
Britain’s motor industry would pass into North 
American hands, and that, in spite of the fact 
that the Massey-Harris-Ferguson group 1s 
nominally a Canadian company, a great many 
of the shares are in American ownership. It 
was, he felt, undesirable that the policies of this 
great exporting and strategic industry should be 


determined in America. The Government should 
take action to see that the industry’s policies were 
decided, not in Detroit, but here in Britain. 
Mr. Ellis Smith (Labour) interjected at this 
point to comment that it was “a bit late in the 
day ” to take action of that kind and Mr. Cyril 
Osborne (Conservative) pointed out that Ameri- 
can capital brought into Dagenham and Luton 
had brought prosperity and high wages to 
workers in those towns. 

Mr. Frank Beswick (Labour/Co-operative) 
put forward the view that whatever short-term 
advantages there might be, the long-term 
liabilities of this country in exporting its capital 
to service the American capital invested here 
had also increased. He asked Sir David if he 
were assuring the House that he was satisfied 
to see more than a majority of this large 
British industry passing into American hands. 

In his replies to these points, Sir David said 
that if by North American Mr. Edelman meant 
the Canadian people, who had stood loyally by 
Great Britain for 200 years, he saw no reason 
why they should not invest in the British motor 
industry. He considered that the investment 
by the Massey-Harris-Ferguson group would be 
a good thing. His information was that, even 
with the purchase of Standard Motors, the 
proportion of the industry still in British hands 
would be more than half. 

Mr. Edelman said that in view of the unsatis- 
factory nature of the replies he would raise the 
matter again. 


A TIGHT HAND ON SHIPPING 


With the position in the motor industry in 
mind, Mr. Edelman later on asked the Chancellor 
of the Exchequer to outline the voting powers 
which the Government possessed in the affairs 
of the Cunard Steam Ship Company, Limited, 
arising from their ownership of one £20 Govern- 
ment share. Mr. Nigel Birch, the Economic 
Secretary to the Treasury, said that the £20 
Government share, issued in 1903, conferred a 
voting right equal to 25 per cent. of all other 
votes in the event of a proposal being put 
forward to amend the company’s articles of 
association so as to allow any of the firm’s 
shares to be owned by foreigners. The Govern- 
ment had had no occasion to exercise that right. 

Mr. Edelman thereupon asked whether the 
same principle might not be well applied to the 
country’s motor industry, to provide the same 
kind of safeguard that was thought necessary in 
1903 for the nation’s shipping industry. As to 
that, Mr. Birch said, the Exchange Control 
Acts had been passed since 1903 and, under 
their operation, the Government now had 
controlling powers over the acquisition of the 
control of companies in this country. 


AIDING THE COMMONWEALTH 


The extent of the financial assistance given 
by the United Kingdom Government to Com- 
monwealth countries and colonial territories 
since 1946 was explained by Mr. Peter Thorney- 
croft, the Chancellor of the Exchequer. He told 
the House that, during the eleven years from 1946 
to 1956, inclusive, loans by the United Kingdom 
Government to colonial Governments were 
£29 million, grants amounted to £234 million 
and official investments to £82 million. Pay- 
ments to the territories which now form part of 
the Federation of Rhodesia and Nyasaland, and 
to the High Commission Territories in South 
Africa, were included in these figures. 

Official investments in other parts of the 
Commonwealth, including capital transactions 
concerning uranium and loans through the 
Export Credits Guarantee Department, amounted 
to some £54 million. Inter-Government loans 
not included in these totals were negligible. 
Mr. Thorneycroft told Mr. Ellis Smith (Labour), 
who raised the matter, that a further opportunity 
of discussing economic development and capital 
investment in the Commonwealth would arise 
at the meeting of Commonwealth finance 
ministers, which was to take place at Ottawa in 


September. 
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Using Peat for Fuel 

Experiments on the use of peat as fuel are 
being actively continued at Gardrum Moss in 
Stirlingshire, with the collaboration of the 
Department of Agriculture for Scotland. These 
investigations, Mr. Reginald Maudling, Pay- 
master-General, informed Mr. Emrys Hughes 
(Labour), constitute a part of the wider pro- 
gramme for utilising the country’s peat resources 
now being carried Out under the guidance of 
the Scottish Peat Committee. It was hoped that 
sufficient information would be avaiiable later 
this year to enable a decision to be taken about 
the future of peat development. Mr. Hughes 
commented that abundant supplies of peat were 
available in Scotland and that if these resources 
were utilised for fuel a great deal of fresh land 
could be brought under agriculture. 


Research on Defence Projects 

Replying to a question by Mr. George Brown 
(Labour), who asked the Minister of Defence 
what reductions were likely to be made in the 
nation’s planned expenditure on research and 
development for defence purposes, Mr. Duncan 
Sandys said that the programme was being 
thoroughly reviewed so as to bring it into 
conformity with the revised pattern of defence, 
recently announced. 


London Airport Railway Link 

The Minister of Transport was pressed by 
Mr. A. E. Hunter (Labour) to make a statement 
regarding the proposed railway link from 
London Airport to central London. Ina written 
reply, Mr. Airey Neave, one of the Ministry's 
two Joint Parliamentary Secretaries, said: that 
he and Mr. Watkinson were still considering this 
matter, in consultation with the chairmen of the 
British Transport Commission and the airways 
corporations. 


Noxious Fumes from Diesel Engines 

Attention was drawn again, this time by Mr. 
Ernest Davies (Labour), to the emission of 
dangerous gases by Diesel-driven vehicles. He 
wanted the Minister of Transport to explain 
what further action was being taken to keep 
such fumes to a minimum, in view of the recent 
report of the Medical Research Council. In 
another written reply, this time by Mr. G. R. H. 
Nugent, the Ministry’s other Joint Parliamentary 
Secretary, Mr. Davies was told that research 
into the control of the emission of these fumes 
by road vehicles was being actively undertaken 
by a number of agents, with the co-operation of 
the Ministry of Transport and Civil Aviation. 
The recently-published report of the Medical 
Research Council, Mr. Nugent pointed out, did 
not suggest any new line of approach to this 
perplexing problem. 


Future of Elmdon Airport 

Asked by Mr. Reginald Moss (Labour) to 
make a statement about the future of Elmdon 
Airport, near Birmingham, Mr. Watkinson said 
that a deputation from Birmingham Corporation 
came to see him at the Ministry of Transport 
on July 15 to discuss certain proposals which he 
had made for the corporation to take over the 
management of the airport. He was now 
considering the financial and other aspects of the 


proposal. 


South-East Essex Technical College 

A plea was put forward by Mr. John Parker 
(Labour) that the Ministry of Education should 
grant regional status to South-East Essex 
Technical College to enable the college to meet 
the need of its district for more advanced courses. 
Sir Edward Boyle, Bt., the Parliamentary Secre- 
tary to the Ministry, said that the courses held 
at this college did not meet the special conditions 
required for the payment of an advanced tech- 
nology grant at the rate of 75 per cent. Neverthe- 
less, there were a number of advanced courses 
which it was hoped would develop, in step with 
local demands. 
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THE HUMAN ELEMENT 


Helping Unionism in Backward Areas 


The General Council of the T.U.C. has decided 
to recommend at the annual congress that the 
movement should vote £500,000 to help the 
spread of responsibly minded trade unionism 
in Africa and Asia. The fund to which the 
money would be subscribed would be the 
International Solidarity Fund of the International 
Confederation of Free Trade Unions. The 
creation of this fund was one of the results of 
the meeting recently of the I.C.F.T.U. in Tunis. 

The spread of responsible trade unionism in 
under-developed areas is an important task. 
If the western world does not do something 
about it, the eastern world will. Alternatively, 
a local brand of unionism may spring up 
dedicated much more to the interests of those 
who run it than to those which they represent. 
Having said that, the larger problem remains. 
Presumably some agreement will have to be 
reached about how unionism is to be fostered, 
and to judge from the past history of the 
I.C.F.T.U. there is scope enough for disagree- 
ment unless the issue is handled with the utmost 
tact and co-operation. 


Taken for a Rise 


The award of lls. increase to the provincial 
busmen by the Industrial Disputes Tribunal 
quickly brought to an end a strike which will be 
remembered for the use of violence by the 
pickets. It may also be remembered as Mr. 
Cousins’ best personal victory since he was 
elected to the leadership of the Transport and 
General Workers’ Union. The dispute had all 
it needed to make the strike successful. The 
** private ’’ employers’ offer of 3s. was out of 
line with that of the municipal employers who 
offered 7s. 6d. The Union’s claim aimed at 
lowering the differential between the wages of 
provincial and London bus drivers, a source of 
considerable ill-feeling. The strike was called 
at a time when everyone, including the Govern- 
ment, was talking about inflation and the fall in 
the value of the pound. 

Mr. Cousins has no time for “ voluntary ” 
wage restraint, or for that matter for any kind of 
national organisation for the “ planning” of 
wage movements. He interprets his duty to his 
members in the old-fashioned way of getting as 
much as can be wrung out of the other side and 
there is no question in his own mind that the 
responsibility for inflation belongs to the Govern- 
ment’s failure to hold the cost of living steady. 
If the index rises, then so must wages rise. 

Many union leaders share the Chancellor of 
the Exchequer’s concern for inflation. So, 
probably does Mr. Cousins. But he is unwilling 
to allow the Government to contain wage levels, 
or to shelter behind arbitration or any new means 
that may be devised to keep down wage increases. 
His challenge is made strongly and bluntly. 
The new toughness that characterised the pro- 
vincial bus strike suggests that Mr. Cousins will 
be a tough opponent in the months to come. 


Unity Appears in Print 


The thorny problem of demarcation between the 
many unions in the printing trade may be 
resolved by a re-organisation on the basis of one 
union for craft employees and one for semi- 
skilled and unskilled. This would follow the 
recommendations of the Court of Inquiry into 
the last printing dispute, that there should be 
two “tiers” of negotiation in the industry 
broadly based on the distinction between craft 
and non-craft. Proposals for the merger of the 
seven “craft” unions have been drawn up by 
the leaders of three of the principal unions con- 


cerned, Mr. R. Willis (London Typographical 
Society), Mr. J. M. Bonfield (Typographical 
Association) and Mr. A. J. Buckle (Stereotypers). 

The basis of the proposed organisation is a 
general council with membership by area and 
by trade group. There would be annual trade 
group conferences and a national union confer- 
ence every three years. Two permanent com- 
mittees are projected to deal with manpower 
and demarcation problems. Plans for the merger 
of the two large unions with substantial semi- 
skilled and unskilled membership—Natsopa and 
the paper workers’ union—are also going ahead, 
though progress is understood to be very slow. 

These attempts to introduce a more logical 
Structure in trade-union organisation are long 
overdue. Yet they are by no means assured of 
success. Innumerable difficulties arise from 
small differences between the unions, for example, 
in their superannuation schemes, which are 
extremely hard to resolve. At the same time 
technical developments in the industry call for a 
united approach on the part of the unions and 
there is a strong trend towards big centralised 
organisations on both sides of industry. In the 
long run some re-organisation on those lines is 
inevitable, but the unions may need a long time 
to agree. 


Sir Alfred’s Five Shillings 


Sir Alfred Herbert started his working life as an 
engineering apprentice at a weekly wage of 5s. 
He ended it at the age of 90 as chairman and 
managing director of Alfred Herbert, Limited, 
the machine tool builders in Coventry, and 
left a fortune of over £5 million. Thus for 
every year of his working life he earned, tax 
paid, about £70,000. A great deal of this was 
capital gain of the best kind, the fortune that 
accrues to a man who successfully promotes a 
business of his own. And this applies today 
as much as it did in Sir Alfred’s apprentice days. 
In fact it is one of the few ways to get rich on the 
grand scale within the span of one lifetime. 
Perhaps this is why since the war there has been 
an increase of over 100,000 in the number of 
private companies registered. 

Yet the stories of men starting a small com- 
pany with a nominal sum and developing it into 
a large public concern are rare. It is perhaps 
that business has become more complex, and 
that the odds of survival in the early years are 
too high. An important reason is undoubtedly 
the considerable amount of controls to which the 
company builder is subjected, particularly con- 
trols on the borrowing of money. In fact the 
more successful a firm is in expanding trade 
and increasing turnover, the more likely it 
becomes of being unable to keep solvent. Sir 
Alfred would have found it more and more 
difficult, and certainly more frustrating, to 
become a rich man had he started in the 1950s. 
A capital gains tax could make it impossible. 
Yet the final word belongs to the tax man, 
even in Sir Alfred’s case, for the Exchequer has 
taken £4-1 million out of £5-3 million, in death 


duties. 


Compensation for Servicemen 


The terms to be offered to officers and men 
prematurely retired from the Armed Services, 
of which the Army is the most affected, are by 
wide agreement generous. The bill is likely to 
cost the taxpayer between £40 million and £50 
million, but he is going to get a good return in 
the long run from this arrangement in the form 
of manpower economies. Presumably it will 
be industry that profits most. The compensation 
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scheme must be one of the most successful 
forays ever carried out by a Government 
department against the Treasury. 

The White Paper arranges the capital sums in 
compensation in such a way that those pre- 
maturely retired, as opposed to those proceeding 
to normal retirement, get the best terms. Just 
in case too many of the brighter men in the 
forces opt for premature retirement (for the 
option of volunteering to go is written into the 
scheme) a limit is to be put to the numbers who 
will be allowed to get out in this way. 

A second White Paper deals with the problems 
of reorganisation. Again the most affected is 
the Army and the outstanding feature of the 
scheme is the enforced amalgamation of regi- 
ments with long traditions. A system of pairing 
is to be carried out based on recruitment record 
and geographical position—unfortunately very 
often the latter. 


Herald Above Water 


Under the arrangement agreed between Odhams 
Press Limited and the Trades Union Congress 
a brave attempt has been made to get the best 
of two very different worlds. Under the scheme 
by which Odhams are to publish the Daily Herald, 
the publishers can now offset losses by the 
newspaper against profits on other ventures for 
tax purposes. At the same time, the present 
editorial policy of broadly endorsing the approach 
of the Labour Movement is to continue. 

But the basic problem is not between the 
interests of a publisher who wants at least to 
break even and organised labour which wants 
a forum for its views. It is between the desire 
for such a forum and the reading public. The 
idea of the Daily Herald arrangement was born 
in the days when the T.U.C. thought that the 
working man would loyally support his own 
paper against capitalist “‘ propaganda.’ Time 
has shown such a hope to be mainly unfounded. 
There are plenty of Labour stalwarts who 
support their newspaper but there are even 
more who don’t. The lesson of these times is 
that the working man who wants left-wing 
politics in his daily newspaper also wants more 
than a dash of sensationalism as well—much too 
big a dash for the sober T.U.C. The struggle is 
now on. How “ bright” is the newspaper going 
to be to get its circulation among Labour voters 
and so attract the lucrative advertisements of the 
naughty capitalists? 


Throwing Tomatoes 


The sight of a disciplinary committee being 
publicly abused by members of an industry who 
have failed to make a statistical return is an 
entertainment likely to delight many people in 
this country. Last week, several tomato growers 
were brought before the disciplinary committee 
of the Tomato and Cucumber Marketing Board 
for failing to make an annual return, aithough 
their business was of a size necessitating one. 
In the end a satisfactory solution was found. 
The growers concerned were fined and the whole 
official proceedings were made to look rather 
silly—a state of affairs aided by the arrival of two 
policemen, presumably to keep law and order. 

Englishmen will stand a good deal of humbug, 
but they are notoriously sensitive to petty 
oppression—real or imagined. Most of us see 
ourselves at times as village Hampdens, and even 
John Wilkes, one of ‘the seediest self-appointed 
champions of the individual’s rights, is still 
canonised in the history books. To-day, the 
public reserves special gratitude for those 
who resist form-filling from a Government 
department. But it is always worth bearing in 
mind that an excess of freedom granted to one 
man may infringe upon another’s, and last week’s 
performances before the disciplinary committee 
had little to commend them so far as the law and 
good manners are concerned. 
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Rotary filing by air tools with carbide tips 


does a better job for less money 


DIE SHOP that used to finish stub axle dies with 
hammer, chisel and grinder, cut the job time from 

50 hours per die to 35 by switching to Atlas Copco 
rotary filing tools with carbide tips. 
A truck manufacturer used one of these Atlas Copco 
carbide tips to finish 400 special truck frames—a job 
that had previously required 350 mounted points. 
Atlas Copco air tools get high efficiency from carbide 
tips through vibrationless operation. The driving 
spindle runs in ample-size SKF ball bearings. Com- 
ponents are precision-made. The collet chuck holds the 
cutter shank dead centre, even at highest working 
speeds. The tough vane and turbine motors aren't 
affected by overloading. 
The present range of Atlas Copco filing machines meets all 
needs for handy ang highly efficient tools to take advantage 
of the potentialities of tungsten carbide cutters. 


World-wide sales and service 

The Atlas Copco Group embraces Atlas Copco companies 
oragents manufacturing or selling and servicing Atlas Copco 
equipment in ninety countries throughout the world. For 
further details of the equipment featured here, contact your 
local Atlas Copco Company or Agent. If you have any 
difficulty please write to Atlas Copco AB, Stockholm 1, 
Sweden, or Atlas Copco (Great Britain) Limited, Beresford 
Avenue, Wembley, Middlesex. 


RAB 2F i 


Trimming an impeller with a TS2F 6H cutter. Tungsten 
. ; p bie 
carbide cutter heads saved about 40°% on costs in this ey 


operation, compared to mounted points. ie 


TS2F 6H 


RAB 2F]1 cutter takes large cutters. Useful for | LSR 11 for }’—%" heads. Convenient twist throttle. | TS2F 6H for smaller }"heads. Precision-made com- 
single handed work in close quarters. 15,000 r.p.m. | Built-in lubricator and silencer. 21,000 r.p.m. ponents ensure vibrationless running 65,000 r.p.m. 


Atlas Copco Manufacturers of Stationary and Portable Compressors, 


Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. 
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